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1.0 INTRODUCTION 


\ 


This volume presents data from the testing of an energy-absorbing crewseat for 
the F/FB-111 crew module. A complete description of the program is contained 
in Volume I: Final Report, Data from the crew module drop and swing tests are 

contained in Volume III. 

Dynamic testing of the energy-absorbing seat and comparison tests with an oper- 
ational F/FB-111 seat were conducted at the Federal Aviation Administration 
Civil Aeromedical Institute (CAMI). The testing is described in Section 3.0 
of Volume I. The resulting data are presented in Sections 2.0 through 14.0 of 
this volume. 

Table 1 presents a description of the data recorded. The filter characteristics 
are defined by the Society of Automotive Engineers Recommended Practice SAE 
J211b. The four axes recorded on the seat pan include a measurement along the 
seat back tangent line as well as the three major axes. The loads and moments 
recorded at the base of the dummy spine are labeled "pelvis" on the CAMI plots 
but were referred to as "lumbar" load in Volume I. Restraint system loads in 
the lap and shoulder straps were measured with belt tensiometers. Shoulder belt 
refers to the length of belt between the power haul -back inertia reel and the 
shoulder harness. Reflected strap refers to the length of belt between the 
shoulder harness and the fixed attachment point on the seat. The reflected strap 
loads were measured with strain-gaged end fittings supplied by the U.S. Air 
Force. The seat pan deflection was measured along the seat back tangent line. 

Dynamic Response Index (DRI) values were calculated using three of the acceler- 
ation data channels: two on the seat pan, vertical and along the back tangent 

line, and the z-axis acceleration in the dummy pelvis. 

The seat tested and the test conditions are presented at the beginning of each 
section. The pulse number refers to the test acceleration pulse as described 
in, Volume I. For the velocity vector to be positive, the sign convention con- 
siders the following orientations of the seat: 

• Pitch - nose up 

• Roll - right wing down 

• Yaw - nose right. 

The first page in each section after the test conditions is a list of the peak 
values measured on each of the data channels and the time, in milliseconds, at 
which the peak occurred. Following the list of peaks are the plots of the re- 
corded data. The sign convention for the plots is positive forward, right, 
and downward with respect to the seat. 
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TABLE 1. RECORDED DATA FROM CAMI SEAT TESTING 

Description of Data 

(Number of Channels) 

Filter Class’' 

Acceleration 

Sled (1) 

60 

Simulated Floor (3) 

60 

Seat Pan (4) 

180 

Dummy Pelvis (3) 

180 

Dummy Chest (3) 

180 

Dummy Head (3) 

1000 

Force 

Dummy Pelvis (3) 

60 

Dummy Pelvis Moment (3) 

60 

Footrest (3) 

60 

Lap Belt (2) 

60 

Shoulder Belt (2) 

60 

Reflected Strap (2) 

60 

Seat Pan (’3) 

60 

Seat Deflection (1) 

60 

Dynamic Response Index (3) 

- 

* Filters per SAE Recommended 

Practice 0211b. 
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2.0 CAMI TEST NO. A83-101 


SEAT: Energy Absorbing 

PULSE NUMBER: 1 

SEAT ORIENTATION: Pitch - 90° 

•Roll - 0° 
Yaw - 0° 
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RUN! VARIAIlE 


A83101 Slit X ACCELERATION <«> 

A831I1 HEAD X ACCELERATION <•> 

Ad3l0i HEAD r ACCELERATION <9> 

A831I1 MEAJf Z ACCELERATION <0> 

A83101 CHEST X ACCELERATION <9> 

A831I1 CHEST Y ACCELERATION <0> 

A031O1 CHEST 2 ACCELERATION <9> 

A831I1 PELVIS X ACCELERATION <0> 

A83101 PELVIS Y ACCELERATION <9> 

A831I1 PELVIS Z ACCELERATION (<>> 

A83101 SIMULATED FLOOR X ACCEL. <9> 

Abilil SIMULATED FLOOR Y ACCEL. <0> 

ah Jin simulated floor z accel. ( 9 ) 

A63ili FOOT REST FORCE X (lbs) 

AtiJlOl FOOT REST FORCE Y dbs> 

A831I1 FOOT REST FORCE / (lbs) 

A8J101 LEFT SHOULDER FORCE (lbs) 

A8J1I1 RIGHT SHOULDER FORCE Ubs) 

A8.J191 SEAT BACK Z ACCELERATION <9> 

Ad3) II SEAT PAN X ACCELERATION (Q) 

AbjlOi SEAT PAN Y rtXELERAlION <9> 

Abilil SEAT PAN Z ACCELERATION <Q> 

AbilOl SEAT DEFLECTION (inch<s) 

Adilil PELVIC FORCE X (lbs) 

A831I1 PELVIC FORCE Y (lbs) 

Abilil PELVIC FORCE Z (lbs) 

AbilOl PELVIC HOHENT X (in-lbs) 

A83II1 PELVIC HOHENT Y (in-lbs) 

A83101 PELVIC HOHENT 2 (in-lbs) 

A631I1 LEFT LAP FORCE (lbs) 

AHj/ll RICH! LAP FORCE (lbs) 

AjHill' HEAD RESULTANT <0> 

AbilOl CHEST RESULTANT <9> 

Abilil PELVIS RESULTANT (fl) 

AH Jill SIMULATED FLOOR RESULTANT <0> 

Abilil FOOT REST FORCE RESULTANT (lbs) 

Ab3l 01 SEAT PAN RESULTANT <9> 

Abilil PELVIC FORCE RESULTANT (lbs) 

Abilil PELVIC HOHENT RESULTANT (in-lbs) 

AH3i0l LAP LOOP FORCE (lbs) 


PELVIS DRI 
SEAT BACK DRI 

SEAT PAN ORI 


PEAK! 

T 

PEAX2 

I 

RANGE 


FILE 

-19. S 

7S 



( 0. 

310) 

$ 

F10101 

-7.S 

128 

16.6 

237 

0, 

300) 


F10103 

-6.0 

238 

1.8 

262 

( o, 

300) 


F10104 

-23.1 

74 

10.0 

173 

0, 

300) 


FiilOS 

S.7 

S3 

-3.8 

1S8 

( 0. 

300) 


f 10106 

-1.8 

2S3 

.4 

299 

< 1, 

300) 


F10107 

-23.3 

72 

11.6 

170 

( 0. 

300) 


rioioe 

-11.1 

82 

9.7 

95 

( 0, 

300) 


F10109 

7.8 

82 

-3.1 

88 

( 0, 

300) 


F10110 

-23.7 

67 

10.7 

169 

( o. 

300) 


F10111 

-3.4 

67 

3.8 

136 

( 0, 

300) 


f 1 01 12 

.9 

63 

-.9 

131 

( 0. 

300) 


F10113 

-19.7 

74 

4.0 

97 

< 0, 

300) 


Ft 0114 

-442.4 

78 

819.9 

99 

( 0. 

310) 


FiOliS 

108.4 

69 

-101.3 

138 

( (1, 

300) 


F10116 

1S27.7 

86 



( 0 . 

300) 


F10117 

7S.S 

60 



< 0, 

300) 


FI 0116 

87.4 

164 

-19.6 

28S 

( u. 

300) 


F i 01 19 

-22.0 

91 

8.8 

114 

( 0. 

300) 


FI 0120 

-9.2 

104 

8.0 

iS9 

( 0. 

300) 


f 10121 

-4.8 

42 

3.2 

161 

( 0/ 

300) 


FI 0122 

-21.3 

89 

9.6 

114 

( 0. 

300) 


FI 01 23 

3.2 

104 



( 0 .. 

300) 


F 1 1)124 

-198.1 

108 

SI. 3 

267 

( 0, 

300) 


F1012S 

-73.8 

112 



( 0. 

300) 


f 10126 

1364.2 

7S 

-34S.9 

171 

( o, 

300) 


F10127 

-249.9 

110 

1S3.S 

259 

( 0. 

300) 


f 10128 

630.7 

108 

-369.2 

269 

( 0. 

300) 


F10129 

24. S 

74 

-70.7 

2S8 

( 1), 

300) 


FI 0130 

78.4 

169 



I 0. 

300) 


F 10131 

84.4 

170 



( 0, 

300) 


f 10132 

23.1 

74 



( o, 

300) 


V10101 

23.3 

72 



( o. 

300) 


Vi 0102 

24.6 

66 



I 0. 

300) 


VI 01 03 

19.7 

74 



( 0, 

300) 


010104 

1532.2 

86 



( o, 

300) 


VI U 1 05 

21.6 

91 



< 0, 

300) 


VI 0106 

1367.2 

7S 



( o, 

300) 


Vi 01 07 

67S.8 

109 



( 0. 

3u0> 


VI 011)8 

162.8 

170 



( 0; 

300) 

1 

A10102 

24.2 

108 







18.4 

76 







18.6 

76 
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CCELERATION 


CAMI SLED TEST 
A83101 


30 . 

24. 


/\ 
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18 .- 
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ACCEL 
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r\ 


m 


y 

a: 

a 


CAMI SLED TEST 
A83101 



SEAT PAN X ACCELERATION CcO SIMULATED FLOOR RESULTANT 


CAMI SLED 
A83101 


TEST 


A 


U) 

v 



CAMI SLED TEST 
A83101 



TIME MILLISECONDS 


7 







SEAT BACK 



9 






PE LV 
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HEAD Y ACCELERATION Cg> HEAD X ACCELERATION 


CAMI SLED TEST 
A83101 

60 . 

48. . 


36. L 



CAMI SLED TEST 
A83101 
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PELVIC FORCE X (lbs) 


CAMI SLED TEST 
A83101 


0) 

J) 


LlI 

u 

QC 

O 

Ll 

L) 

PH 

> 

J 

LU 

CL 


2000 . 

1600. 

1200 . 


- 2000 . L 

0 . 


2000. n 
1 600. 
1200. 



8000. 

7000. 

6000. 

5000. 

3000. 

2000 . 

1000 . 

0 . 

- 1000 . 

— 2000 . 

-3000. 

-4000. 

-5000. 

-6000. 

-7000. 

-8000. 
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100. 150. 200. 250. 300. 

TIME MILLISECONDS 

CAMI SLED TEST 
A83101 



8000. 
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3000. 
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0 . 
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J 

Ui 

CL 


16 


PELVIC FORCE X <N) 















FOOT REST FORCE X (lbs) FOOT REST FORCE X Cl b»> 


CAMI SLED TEST 
A83101 


3000. 

2400. 

1800. 


12000 . 

10000 . 

8000. 



CAMI SLED TEST 
A83101 
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FOOT REST FORCE X <N> FOOT REST FORCE X CN5 







FOOT REST FORCE 2 <lb«*> FOOT REST FOR + CE Z <lb.> 


CAMI SLED TEST 
AQ3101 



CAMI SLED TEST 
A83101 
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FOOT REST FORCE Z CND FOOT REST FORCE Z <N) 





LAP LOOP FORCE (lbs) RIGHT LAP FORCE Clb.) 


CAMI SLED TEST 
ASS 101 


\ 
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0 . - 


CAMI SLED TEST 
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7000. - 
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1000 . - 
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LAP LOOP FORCE <N5 RIGHT LAP FORCE <N> 












3.0 CAMI TEST NO. A83-103 

SEAT: Energy Absorbing 

PULSE NUMBER: 2 

SEAT ORIENTATION: Pitch - 40° 

Roll - 0° 
Yaw - 0° 
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HUM# V A ft 1 A I L E 


PEAX 1 

I 

PEAX2 

T 


RANGE FILE 

A831I3 SLEI X ACCQIMTION 

(a) 

-26.9 

96 

6 .S 

111 

( 

0, 311) « f 18311 

A8310J MEAD X ACCELE1ATION 

(«) 

-31.2 

IS 6 

8.2 

2S8 

1 

», 311) 0 F1I303 

A831I3 HEAD V ACCELERATION 

<9> 

4.S 

97 

-2.4 

160 

( 

1, 300) 9 FI 0304 

AflJUJ HEAD Z ACCELERATION 

<9> 

-23.8 

S9 

39.7 

107 

I 

1 , 300) t F1030S 

A83H3 CHEST X ACCELERATION 

<9> 

-30.1 

OS 



( 

0, 300) 9 FI 0306 

A831I3 CHEST Y ACCELEIATION 

(«> 

8.6 

91 

-3.9 

1S3 

( 

V, 300) t F1I307 

A83103 CHEST Z ACCELERATION 

(9) 

-24.4 

S 8 

6.3 

217 

( 

0, 300) 9 f 10308 

A83193 PaVIS X ACCELOATION 

<9> 

-26.6 

77 

34.9 

149 

( 

0 , 300) f FI 0309 

A8J193 pavis Y ACCELERATION 

( 9 ) 

-IS. 4 

149 

8.8 

169 

< 

0, 300) * Fl 1)319 

A83193 PaviS Z ACCELERATION 

(9) 

-24.4 

S4 

2S.9 

148 

( 

0, 300) 9 F10311 

A83193 SIHOLATED FLOOR X ACCEL. 

(9) 

-23.3 

66 

S .2 

127 

( 

0, 300) 9F1Q312 

A83193 SIMULATED FLOOR Y ACCa. 

(9) 

-3.R 

SS 

3.1 

S 8 

( 

0, 300) 1 f 10313 

A83103 SIMULATED FLOOR 2 ACCEL. 

( 9 ) 

-18.4 

9S 

9.8 

104 

( 

0, 300) 1 Fl 0310 

A83ilJ FOOT REST FORCE X 

(lbs) 

749.9 

61 

-269.6 

153 

( 

0. 300) 9 F1031S 

A831I3 FOOT REST FORCE Y 

(lbs) 

-249.3 

72 

199.8 

146 

( 

0, 300) 9 Fl 0316 

A83193 FOOT REST FORCE Z 

(lbs) 

2661.1 

74 



( 

0, 300) 9 f 16317 

A831I3 LEFT SHOULDER FORCE 

(lbs) 

70S. 6 

92 



< 

0, 300) 9 F10318 

A831I3 RIGHT SHOULDER FORCE 

(lbs) 

4S2.8 

89 



( 

0. 300) 9 FI 0319 

AO3103 SEAT SACK 2 ACCELERATION 

(9) 

-27.1 

81 

7.8 

(36 

( 

ft, 300) 9 F 10321 

A831I3 SEAT PAN X ACCELERATION 

(9) 

-27.7 

68 

12.7 

1S4 

( 

0, 300) 9 F10321 

A831R3 SEAT PAN Y ACCELERATION 

( 9 ) 

-9.2 

33 

S.4 

171 

( 

0, 300) 9 F10322 

A831I3 SEAT PAN 1 ACCELERATION 

(9) 

-24.6 

61 

7.6 

136 

( 

0 , 300) 9 F 19323 

A83I03 SEAT DEFLECTION 

(inches) 

4.7 

113 



< 

6, 300) 9 Fl 0324 

A831I3 PELVIC FORCE X 

(lbs) 

-736.8 

148 



( 

0, 300) 9 F1032S 

A831IJ PELVIC FORCE Y 

(lbs) 

S2.1 

ISO 

- 86.0 

180 

( 

0, 300) 9 f 10326 

A831I3 PavIC FORCE l 

(lbs) 

1476.1 

61 

-327.0 

1 S 1 

( 

0, 300) 9 F10327 

A83103 PELVIC MOMENT X 

(in-lbs) 

- 8 S 6 .S 

111 



( 

0, 300) 9 F10328 

A83193 PaVlC MOMENT Y 

(in-lbs) 

-862.4 

87 

1794.9 

149 

( 

0, 300) 9 F 10329 

A83I03 PELVIC MOMENT 2 

(in-lbs) 

296.7 

IS4 



< 

0, 300) 9 F10330 

A631I3 LEFT LAP FORCE 

(lbs) 

291.6 

9# 



< 

9, 390) 9 F10331 

A831I3 RICH! LAP FORCE 

(lbs) 

193.3 

8 S 



( 

0, 300) 9 f 10332 

A83193 HEAD RESULTANT 

(n) 

44.2 

197 



( 

0, 300) 9 V10301 

A83103 CHEST RESULTANT 

( 9 ) 

38. S 

8 $ 



( 

0, 300) 9 VI 0302 

A83193 PELVIS RESULTANT 

( 9 ) 

4S.S 

149 



( 

0, 300) 9 V10303 

*8311)3 SIHOLATED FLOOR RESULTANT 

( 9 ) 

27.6 

69 



( 

0, 300) 9 VI 0304 

A631I3 FOOT REST FORCE RESULTANT 

(lbs) 

272S.4 

74 



( 

1), 300) 9 V1030S 

A83103 SEAT PAN RESULTANT 

( 9 ) 

32.7 

79 



( 

0, 300) 9 VI 0306 

A831I3 PELVIC FORCE RESULTANT 

(lbs) 

i476.9 

61 



( 

0, 300) 9 V10307 

A83U3 PELVIC NONENT RESULTANT 

(in-lbs) 

1893.4 

149 



< 

0, 300) 9 VI 0306 

A831I3 LAP LOOP FORCE 

(lbs) 

476.2 

89 



( 

0, 300) 9 A10302 

PELVIS DRI 


24.9 

98 





SEAT BACK DRI 


21.6 

110 





SEAT PAN OR I 


17.6 

115 
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SEAT PAN X ACCELERATION <g> SIMULATED FLOOR RESULTANT 


CAMI SLED TEST 
A83103 


r\ 

V) 





CAMI SLED TEST 
A83103 
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SEAT PAN Z ACCELERATION Cq) SEAT PAN Y ACCELERATION 


CAMI SLED TEST 
A83103 



0 - 50 . 100 . 150 . 200 . 250 . 300 

TIME MILLISECONDS 

CAMI SLED TEST 
A83103 
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SEAT BACK Z ACCELERATION <q> SEAT PAN RESULTANT 


CAMI SLED TEST 
A83103 










PEL V 



0 . 50 . 100 . 150 . 200 . 250 . 300 . 

TIME MILLISECONDS 
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TION 


CAMI SLED TEST 
A83103 



RATION 



RATION 


CAMI SLED TEST 
A83103 




PELVIC FORCE Y <lb.> PELVIC FORCE X <lb»> 


CAMI SLED TEST 
A83103 



CAMI SLED TEST 
A831 03 



8000. I 
7000. 
6000. 
5000. 
4000. 
3000. 
2000 . 
1000 . 

0 . - 
-1000. t 
” 2000 . 
”3000. 
”4000. 
-5000. 
-6000. 
-7000. 
-8000. 
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PELVIC FORCE Y CND PELVIC FORCE X <N5 







PELVIC MOMENT Y (in-lbe) PELVIC MOMENT X <in-lbs) 


CAMI SLED TEST 
A83103 


3000. 

2400. 

1800. 

1200 . 

600 . 

0 . 

-600. 

- 1200 . 



<^ 14 . _ 
180. _ 
120 . - 
60. - 
0 . _ 


-60. L 


-120. L 


-1800. L 


-2400. . 

-3000. . 

0 . 


-180. - 
-240. - 


-300. L 


50. 100. 150. 200. 250. 300. 

TIME MILLISECONDS 

CAMI SLED TEST 
A83103 



300. _ 
240. _ 
180. _ 
120 . - 
60. _ 
0 . _ 
-60. - 
- 120 . _ 
-180. - 


E 

I 

Z 

X 


PELVIC MOMENT Y <N-m> PELVIC MOMENT 






CAMI SLED TEST 
A83103 


12000 . 


10000 . 


8000. 


4000. 


2000 . 


- 2000 . 


-6000. 


-8000. 


- 10000 . 


- 12000 . 


150. 200. 250. 30 

TIME MILLISECONDS 

CAMI SLED TEST 
A83103 

CAMENDED FOR T ARE) 



12000 . 


10000 . 


8000. 


6000. 


4000. 


2000 . 


- 2000 . 


-8000. 


- 1 0000 . 


' 12000 . 


150. 200. 250. 

TIME MILLISECONDS 










RIGHT LAP FORCE <lb.> 


ft 

A 

H 

\y 

W 

U 

cl 

o 

u. 

CL 

o 

o 


Q. 

< 

-J 


CAMI SLED TEST 
A83103 



8000. 

7000. 

6000. 

5000. 

4000. 

3000. 

2000 . 

1000 . 

0 . 


CAMI SLED TEST 
A83103 



8000. . 
7000. . 
6000. _ 
5000. . 
4000. . 
3000. _ 
2000 . . 
1000 . _ 
0 . - 


Z 

v 

li J 
U 
CL 
□ 
Ll. 

CL 

< 

J 

H- 

X 

O 

a: 
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LAP LOOP FORCE CND 



CAMI SLED TEST 
A83103 


to 

Ji 

r-H 

W 

LU 

U 

o: 

□ 

u. 

q: 

Ui 

a 

j 


x 

0) 

I- 

IL 

LI 

J 



8000. _ 
7000. _ 
6000. _ 
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4000. » 
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2000 . . 
1000 . - 
0 . _ 


CAMI SLED TEST 
A83103 


i) 

rH 

\S 


w 

u 

£ 

O 

L 
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RIGHT SHOULDER FORCE <N> LEFT SHOULDER FORCE <N) 


CAMI SLED TEST 
A83103 



C“«=0 NO I _L 




4.0 CAMI TEST NO. A83-104 


SEAT: Energy Absorbing 

PULSE NUMBER: 2 

SEAT ORIENTATION: Pitch - -30° 

Roll - 0° 

Yaw - 180° 


53 


RUNt VARIABLE 


PEAXi 

T 

PEAK2 

1 

RANGE FILE 

A831I4 SL£» X ACCELERATION 

(a) 

-26.7 

80 



( 0, 366) t F16461 

A831I4 HEAD X ACCELERATION 

( 9 ) 

S7.7 

S7 



( 0, 300) 0 f 10403 

A831I4 HEAR T ACCELERATION 

<9) 

1S.S 

S6 

-11.1 

77 

( 0, 300) * f 10404 

A831I4 HEAR 1 ACCELERATION 

(a) 

-22.1 

SO 

14.9 

1S1 

( 0, 306) 0 F1040S 

A83U4 CHEST X ACCELERATION 

( 9 ) 

38.6 

46 

-12.1 

148 

( 0 , 30 0) 1 Fi 0406 

A831I4 CHEST Y ACCELERATION 

(a) 

4.3 

4S 

-2.1 

99 

( 0, 300) 1 F104O7 

A831M CHEST Z ACCELERATION 

(?) 

-16.3 

100 

8.9 

149 

( ft, 300) t f 10408 

A831I4 PavlS X ACCELERATION 

(a) 

42.7 

S4 



( 0, 300) 1 F10409 

A83l(4 PaVIS Y ACCELERATION 

<9> 

-8.2 

67 

8.7 

70 

( 0, 300) * F10410 

A831I4 PELVIS Z ACCELERATION 

( 9 ) 

-18.1 

88 

7.7 

149 

( 0, 30ft) 1 F10411 

A83II4 SIMULATED FLOOR X ACCEL. 

( 9 ) 

24.8 

71 

-S.0 

130 

( 0, 300) * FI 0412 

AU3K4 SIMULATED FLOOR Y ACCEL. 

( 9 ) 

-4.4 

S2 

6.2 

69 

( 0, 300) t F10413 

Ati3ll4 SIMULATED FLOOR 2 ACCEL. 

( 9 ) 

-16.1 

88 

6.2 

134 

( 0, 300) * f 1 0414 

AS 31 14 FOOT REST FORCE X 

(lbs) 

-698.4 

71 

204.3 

116 

( ft, 30ft) * F1041S 

A83104 FOOT REST FORCE Y 

(lbs) 

176.2 

70 

-147.3 

137 

( 0, 300) t F 1 0416 

A831I4 FOOT REST FORCE Z 

(lbs) 

-4S4.8 

110 

391.7 

121 

( 0, 300) t F10417 

A83104 LEFT SHOULDER FORCE 

(lbs) 

2S2.II 

147 



< 0, 300) * F10418 

A83104 RIGHT SHOULDER FORCE 

(lbs) 

237.3 

14S 



( 0, 300) * F18419 

AB3104 SEAT BACK 2 ACCELERATION 

<9> 

-16.8 

8S 

8.6 

110 

( 0, 300) * F10420 

A83H4 SEAT PAN X ACCELERATION 

(a) 

34.8 

72 

-12,4 

144 

( 0, 300) * F10421 

A«3lil4 SEAT PAN Y ACCELERATION 

(g) 

-13.0 

137 

12.9 

14S 

( 0, 300) * FI 0422 

A83104 SEAT PAN 1 ACCELERATION 

( 0 ) 

-21.1 

8S 

8.3 

116 

( 0, 300) t F 10423 

A83U4 SEAT DEFLECTION 

(inches) 

.1 

1(10 

-.1 

1S6 

( 0, 300) * F10424 

A83104 PELVIC FORCE X 

(lbs) 

-192.8 

90 

71.0 

1S1 

( 0, 300) * F 10425 

A831I4 PELVIC FORCE Y 

(lbs) 

17.4 

1S8 

-28.9 

211 

( 0, 300) * FI 0426 

A83ii4 PaviC FURCE 1 

(lbs) 

S32.2 

160 

-214.1 

1S2 

( 0, 300) t F 10(27 

A83104 PELVIC HOHENT X 

( tn-lbs) 

-124.3 

210 

127.3 

291 

( 0, 300) * F10428 

A83II4 PELVIC MOMENT Y 

1 in-lbs) 

61S. 3 

91 

-229.9 

291 

( 0 , 300) 1 FI 0429 

A83104 PELVIC MOMENT 2 

(in-lbs) 

80.8 

7S 

-39.3 

281 

( 0, 300) * FI 043(1 

A83II4 LEFT LAP FORCE 

(ibs) 

382.4 

102 



( 0, 300) $ K 10431 

A83H4 RIGHT LAP FORCE 

(lbs) 

222.7 

9S 



( 0, 300) * F 10432 

A83104 HEAD RESULTANT 

(a) 

61.1 

S7 



( 0, 300) t VI 8401 

A83104 CHEST RESULTANT 

(g) 

41.1 

46 



( 0, 300)1010402 

A831I4 PaVIS RESULTANT 

(a) 

43.7 

S3 



( 0, 300) t VI 6403 

A83104 SIMULATED FLOOR RESULTANT 

(g) 

27,7 

HS 



( 0, 300) * V1040F 

A83U4 FOOT REST FORCE RESULTANT 

(lbs) 

719.4 

7i 



l 0, 300) t Vi040S 

A831I4 SEAT PAN RESULTANT 

(g) 

37.6 

72 



( 0, 300) t V10406 

A83104 PaviC FORCE RESULTANT 

(ibs) 

SS2.7 

100 



( 0, 300) * V10407 

A83104 PELVIC MOMENT RESULTANT 

(in-lbs) 

616.4 

91 



( 0, 300) 1 V10406 

A831R4 LAP LOOP FORCE 

(lbs) 

S22.4 

102 



( 0, 300) 1 A10402 

PELVIS DRI 


13.4 

232 




SEAT BACK DRI 


10.6 

103 




SEAT PAN ORI 


16.0 

101 





54 










CAMI SLED TEST 
A83104 



150. 200. 2S0. 

T ^ ME MILLISECONDS 


CAMI SLED TEST 
A83104 









PELVIS Y ACCEI 



i 


300 . 


60 








ATI ON 



CAMI SLED 
A83104 


TEST 


i 






RATION 


CAMI SLED TEST 
A83104 






PELVIC FORCE Y Clb»> 


CAMI SLED TEST 
A83104 


r\ 

ft 

A 


UJ 

u 

q: 

o 

Ll 

u 

M 

> 

J 

ia 



50. 100. 150, 200, 250. 300 

TIME MILLISECONDS 


8000, 1 
7000. 1 
6000. 1 
5000. 1 
4000. _ 
3000. 1 
2000. 1 
1000. 1 
0. 1 
-1000. L 
-2000. L 

-3000. 1 
—4000. - 
-5000. 1 
-6000. 1 
-7000. 1 
-8000. 1 


rs 


Z 


UJ 

U 

o 

u. 

u 


> 

J 

UJ 

Q. 


CAMI SLED TEST 
A83104 



8000. 1 
7000. 1 
6000. - 
5000. t 
4000. ~ 
3000. 1 
2000. 1 
1000. 1 
0. L 

-1000. 1 
-2000. 1 
-3000. 1 
—4000. - 
-5000. 1 
-6000. 1 
-7000. 1 
-8000. 1 


66 


PELVIC FORCE Y CN> 


PELVIC FORCE RESULTANT <lb»> PELVIC FORCE Z <lb.> 


1600. 


1200 . 



8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 


150. 200. 250. 

TIME MILLISECONDS 

CAMI SLED TEST 
A83104 




PELVIC FORCE RESULTANT <N> PELVIC FORCE Z <N> 













FOOT REST FORCE 2 <lbc> 



z 

V 

N 

UJ 

U 

01 

0 
U. 

H 

0) 

UJ 

01 

H 

O 

o 

U- 


r\ 


ft 

H 

V 


H 

Z 

< 

h* 

J 

D 

(/) 

UJ 

oi 

uj 

u 

01 

o 

u. 


(0 

UJ 

01 


o 

o 

u. 


CAMI SLED TEST 
A83104 



FOOT REST FORCE RESULTANT <N> 



RIGHT LAP FORCE <lb*> LEFT LAP FORCE <lb«0 


CAMI SLED TEST 
A83104 



8000. - 
7000. - 
6000. - 
5000. . 
4000. - 
3000. _ 
2000 . - 
1000 . - 
0 . - 


CAMI SLED TEST 
A83104 


2000 . _ 


1600. L 



8000. _ 
7000. „ 
6000. - 
5000. . 
4000. - 
3000. _ 
2000 . _ 
1000 . . 

0 . _ 


72 


RIGHT LAP FORCE <N> LEFT LAP FORCE <N> 


LAP LOOP FORCE Clb»> 


CAMI SLED TEST 
A 83 1 04 



8000. - 
7000. - 
6000. - 
5000. - 
4000. - 
3000. - 
2000 . - 
1000 . - 
0 . - 


73 


LAP LOOP FORCE CN5 











BACK Z> 



5.0 CAMI TEST NO. A83-106 


SEAT: Energy Absorbing 

PULSE NUMBER: 4 

SEAT ORIENTATION: Pitch 

Roll 
Yaw - 


- 0 ° 

- 30° 
90° 


77 


RUN! VARIABLE 


A831 06 SLED X ACCELERATION 

(Q> 

A83106 HEAD X ACCELERATION 

<a> 

A631I6 HEAD Y ACCELERATION 

(?) 

A831I6 HEAD 2 ACCELERATION 

< 9 > 

A831I6 CHEST X ACCELERATION 

( 9 ) 

A831I6 CHEST Y ACCELERATION 

< 9 > 

A83106 CHEST 2 ACCELERATION 

(9) 

A831I6 PELVIS / ACCELERATION 

( 9 ) 

A831I6 PELVIS Y ACCELERATION 

<9) 

A83106 PELVIS 2 ACCELERATION 

( 9 ) 

A83106 SIMULATED FLOOR X ACCa. 

(9) 

A831I6 SIMULATED FLOOR Y ACCEL. 

( 9 ) 

A83106 SIMULATED FLOOR l ACCEL. 

(9) 

A831I6 FOOT REST FORCE X 

(lbs) 

A831I6 FOOT REST FORCE Y 

(lbs) 

A831I6 FOOT REST FORCE Z 

(lbs) 

A83106 LEFT SHOULDER FORCE 

(lbs) 

A831I6 RICH! SHOULDER FORCE 

(lbs) 

AB3106 SEAT BACK 2 ACCELERATION 

(9) 

A831I6 SEAT PAN X ACCELERATION 

( 9 ) 

A83H6 SEAT PAN Y ACCELERATION 

(9) 

A831I6 SEAT PAN 2 ACCELERATION 

( 9 ) 

AdJlOi SEAT DEFLECTION 

(inches) 

A831I6 PELVIC FORCE X 

(lbs) 

A83106 PaVIC FORCE Y 

(lbs) 

A83U6 PELVIC FORCE Z 

(lbs) 

A8il06 PELVIC MOMENT X 

(in- lbs) 

A83166 PELVIC MOMENT Y 

(in-lbs) 

A83106 PELVIC MOMENT 2 

(in-lbs) 

AB3106 LEFT LAP FORCE 

ilbs) 

A8J166 RIGHT LAP FORCE 

(lbs) 

ABM 16 LEFT REFLECTIVE STRAP FORCE 

(lbs) 

AB31U6 RIGHT REFLECTIVE STRAP FORCE 

(lbs) 

AB3106 HEAD RESULTANT 

( 9 ) 

ABJ106 CHEST RESULTANT 

(9) 

FiUi 1 06 PELVIS RESULTANT 

( 9 ) 

MSu lo SIMULATED FLOOR RESULTANT 

(9) 

AtsMOn FOOT REST FORCE RESULTANT 

(lbs) 

AJillii SEAT PAN RESULTANT 

( 9 ) 

A83ll6 PELVIC FORCE RESULTANT 

(lbs) 

AS31U6 PELVIC MOMENT RESULTANT 

(in-lbs) 

ABM 1)6 LAP LOuf FORCE 

(lbs) 

PELVIS DRI 


SEAT BACK DRI 


SEAT PAN DRI 



PEAK! 

T 

PEAK2 

T 


RANGE FILE 

-23.1 

6S 

S.4 

1(5 

{ 

0, 300) t F10601 

IB. 3 

69 

-3S.4 

124 

( 

0, 300) * F10603 

-S.9 

113 

27. S 

128 

( 

0, 300) 1 f 1 0604 

-17.7 

6S 

46.9 

104 

( 

0, 300) 1 FI (60S 

-6.1 

116 

9.4 

156 

( 

0. 300) X FI 0606 

SI. 9 

90 

-16.4 

12S 

< 

0, 300) 0 F 10667 

-IS. 8 

63 

6.2 

118 

( 

0, 300) X FI 0608 

13.1 

64 

-13.0 

104 

( 

0, 300) t F10609 

37.3 

80 



( 

0. 300) t f 40610 

-IS. 4 

S8 

6.9 

106 

( 

0, 300) * f 10611 

4.2 

111 

-2.4 

114 

( 

0, 300) 1 FI 1)612) 

22. S 

63 

-6.6 

107 

( 

0, 300) X F 10613 

-14. S 

68 

S.3 

122 

( 

0, 300) * F10614 

-668.1 

78 



I 

0, 300) t F10615 

-1497.7 

76 

3S6.3 

150 

( 

0. 300) t FI 0616 

618.1 

81 

-456.2 

112 

( 

0. 300) X FI 0617 

1131.6 

100 



( 

0, 300) % FI 0618 

1S9.9 

123 



( 

0 , 300) t FI 0619 

-2B.9 

84 

7.7 

1(4 

( 

0, 300) > FI 0620 

7.3 

22 

-5.9 

108 

( 

0, 300) X FI 0621 

26.9 

65 

-12.7 

108 

( 

0, 300) X F 10622 

-21.1 

84 

7.3 

108 

( 

0, 300) X FI 6623 

.2 

66 

-.1 

19S 

( 

0, 300) X FI 0624 

-328.8 

83 



t 

0, 300) X F 10625 

-540.0 

100 

109.5 

166 

( 

0, 300) X FI 0626 

9S8.II 

CD 

-XX 



( 

0, 300) 1 F 10 627 

-267S.6 

82 



( 

0 , 300) X FI 0628 

1187.1 

93 

-284.8 

175 

( 

0, 300) 1 FI 0629 

-S16.8 

114 

218. S 

297 

( 

0, 300) X F 10630 

86. S 

82 

-24.6 

112 

< 

0, 300) * F10631 

748.7 

103 



( 

0, 300) X FI 0632 

1883.4 

9S 



i 

0, 300) X F 10633 

US. 7 

124 



( 

0, 300) X FI 0634 

S2.9 

103 



( 

0, 300) X VI 0691 

52. 1 

90 



< 

0, 300) X VI 0602 

38.1 

80 



( 

0, 300) t VI 0603 

24.8 

74 



( 

0, 300) X VI 0604 

1683.9 

7b 



( 

0, 300) X VI 0605 

32.8 

84 



( 

0, 300) X V106U6 

1020.0 

69 



{ 

0 , 300 ) X Vi 0607 

2930.3 

93 



( 

0, 300 ) X Vi 0608 

742.4 

103 



( 

0, 300 ) X At 0602 

14.8 

88 





17.3 

95 





18.9 

95 






•v 

ffc-’ 


78 






SIMULATED FLOOR 



80 










SEAT PAN RESULTANT 


CAMI SLED TEST 
A83106 



























PELVIC FORCE Y Clb.) PELVIC FORCE X <lb»> 


CAMI SLED TEST 
A03106 


2000 . 


1600. 


1200 . 


0000 . 

7000. 

6000. 

5000. 

4000. 

3000. 

2000 . 

1000 . 



150. 200. 250. 

T T ME MILLISECONDS 

CAMI SLED TEST 
AB3106 



150. 200. 250. 

TIME MILLISECONDS 


50 


100 


300 


PELVIC FORCE Y <N> PELVIC FORCE X CN> 




PELVIC FORCE RESULTANT Clb«> PELVIC FORCE 2 


1600. 


1200 . 



8000 

7000 

6000 

5000 

4000 

3000 

2000 

1000 


150. 200. 250. 

TIME MILLISECONDS 

CAMI SLED TEST 
A83106 



2000 . 


1000 . 


PELVIC FORCE RESULTANT CN> PELVIC FORCE 2 <N> 




PELVIC MOMENT X <in-lb») 


CAMI SLEO TEST 
A83106 


150. 200. 250. 

TIME MILLISECONDS 

CAMI SLED TEST 
A83106 


2400. - 




•3000. - 




0. 50. 

100. 

150. 

200. 25 



TIME 

MILLISECONDS 


PELVIC MOMENT 












FOOT REST FORCE X <lb»> FOOT REST FORCE X Clb»> 


CAMI SLED TEST 
A03106 



3000. 

3400. 

1800. 

1300. 

600. 

0 . 

-600. 

-1300. 

-1800. 

-3400. 

-3000. 

0 , 


CAMI SLED TEST 
A83106 

CAMENDED FOR T ARE> 

13000. . 
10000 . . 
8000. _ 
6000. 1 
4000. _ 
3000. - 



—4000. . 
-6000. . 


-8000. L 


150. 300. 350. 

TIME MILLISECONDS 

94 


-10000. _ 

-13000. _ 


50 


100 


300 


FOOT REST FORCE X <N> FOOT REST FORCE X CND 







mJm 




LEFT LAP FORCE Clb»> FOOT REST FORCE RESULTANT Clb»> 


3000 


CAMI SLED TEST 
A83106 


2400. L 


1800. L 


12000. L 


10000. L 


8000. I 



CAMI SLED TEST 


A83106 



8000. _ 
7000. . 
6000. _ 
5000. . 
4000. . 
3000. .. 
2000 . . 
1000 . . 
0 . - 


97 


LEFT LAF> FORCE <N> FOOT REST FORCE RESULTANT CN> 





RIGHT SHOULDER FORCE <lb»> LEFT SHOULDER FORCE <lb»> 



CAM I SLED TEST 



A83106 


2000. 


8000 

1600. 

- 

7000 



6000 

1200. 

A 

5000, 

800. 

A 

4000, 



3000, 

AV\rA 

i 

2000. 


0. 30 

TEST 


RIGHT SHOULDER FORCE CN> LEFT SHOULDER FORCE <N> 





RIGHT REFLECTIVE STRAP FORCE ClbaO LEFT REFLECTIVE STRAP FORCE (lb«) 


CAM I BLED TEST 
AB3106 



8000. . 
7000. _ 
6000. . 
5000. _ 
4000. . 
3000. . 
2000 . . 
1000 . . 
0 . - 


CAMI BLED TEST 
AB3106 



8000. - 
7000. - 
6000. . 
5000. _ 
4000. _ 
3000. _ 
2000 . . 
1000 . - 
0 . . 


100 


RIGHT REFLECTIVE STRAP FORCE <N> LEFT REFLECTIVE STRAP FORCE <N> 


SEAT DEFLECTION (in.) 



SEAT DEFLECTION <om> 










6.0 CAMI TEST NO. A83-108 


SEAT: Energy Absorbing 

PULSE NUMBER: 3 

SEAT ORIENTATION: Pitch - 60° 

Roll - 0° 
Yaw - 45° 


103 


VARIABLE 


PEAK! 


PEAK 2 


RANGE 


RUN* 

A83108 SLED X ACCELERATION 

AS31I8 HEAD X ACCELERATION 
A831I8 HEAD Y ACCELERATION 
A83188 HEAD Z ACCELERATION 
A83108 CHEST X ACCELERATION 
A831I8 CHEST Y ACCELERATION 
A83188 CHEST 2 ACCELERATION 
A831I8 PaVIS X ACCELERATION 

A83108 PaVIS l ACCELERATION 
A83108 SIMULATED FLOOR X ACCR. 
AB31I8 SIMULATED FLOOR Y ACCEL. 

A831 08 SIMULATED FLOOR Z ACCEL. 
A831I8 FOOT REST FORCE X 
A83108 FOOT REST FORCE Y 
A831I8 FOOT REST FORCE Z 
A83108 LEFT SHOULDER FORCE 
A831I8 RIGHT SHOULDER FORCE 
A83108 SEAT BACK 2 ACCELERATION 
A83II8 SEAT PAN X ACCELERATION 
A83108 SEAT PAN Y ACCELERATION 
A831I8 SEAT PAN 7 ACCELERATION 
A831I8 SEAT DEFLECTION 
A831I8 PELVIC FORCE X 
A831II8 PELVIC FORCE Y 
A83108 PELVIC FORCE Z 
A83108 PELVIC MOMENT X 
A83188 PavIC MOMENT Y 
A63108 PELVIC MOMENT Z 
A83188 LEFT LAP FORCE 
A83l08 RIGHT LAP FORCE 
A831I8 LEFT REFLECTIVE STRAP FORCE 
A83108 RIGHT REFLECTIVE STRAP FORCE 
AOJ1B8 HEAD RESULTANT 
A83108 CHEST RESULTANT 

A83108 SIMULATED FLOOR RESULTANT 
A831I8 FOOT REST FORCE RESULTANT 
A83108 SEAT PAN RESULTANT 
A831I8 PavIC FORCE RESULTANT 
A83188 PavIC MOMENT RESULTANT 

A83108 LAP LOOP FORCE- 
PELVIS DRI 
SEAT BACK OR I 
SEAT PAN OR I 


(o) 

-24.6 

<9> 

-32.4 

<9> 

S.D 

<9> 

-24.2 

< 9 > 

-29. S 

<9> 

-41.9 

<9> 

-2S.S 

<9> 

-29.9 

<9> 

-27.1 

( 9 ) 

-12.3 

<Q> 

-17.6 

( 9 ) 

-16. S 

(lbs) 

- 212.8 

(lbs) - 

766.8 

(lbs) 

136S.9 

(lbs) 

102.8 

(lbs) 

1488.9 

(9) 

-23.6 

( 9 ) 

- 12.8 

( 9 ) 

-26. S 

< 9 ) 

- 21.8 

(inches) 

1.9 

(lbs) 

-366.3 

(lbs) 

319.8 

(lbs) 

1574.8 

(in-lbs) 

2626.3 

(in-lbs) 

1218.4 

(in-lbs) 

782.8 

(lbs) 

862.3 

(lbs) 

75.4 

(lbs) 

32.6 

(lbs) 

1258.8 

(q) 

54.5 

( 9 ) 

51. S 

<9> 

25.3 

(lbs) 

1484.8 

( 9 ) 

38.6 

(lbs) 

1S98.6 

(in-lbs) 

2719.2 

(lbs) 

882.8 


22.3 
19.5 

16.3 


84 

7.8 

183 

111 

18.8 

213 

72 

-22.9 

96 

67 

43.3 

97 

84 

18.1 

122 

86 

8.4 

122 

65 



99 

12.5 

162 

62 

7,3 

162 

64 

3.7 

113 

73 

4.4 

188 

84 

8.3 

99 

148 

82.3 

194 

88 



72 

-398.8 

151 

132 



101 



79 



82 

6.6 

146 

.54 

6.9 

118 

88 



188 



117 

87.6 

163 

8 S 

-171,4 

128 

183 



98 

-623.9 

12 S 

115 

-754.9 

161 


114 

182 

167 


127 -34. S 20 i 

93 
97 
8 S 

73 

72 

54 

183 

18S 

182 

93 

102 

103 


FILE 

( 0, 388) t FI BSD 1 

( 8, 388) « F18883 

< 8, 380) * FI 8804 

( 8, 388) * FI 8885 

( 0, 380) * Fl 0806 

< 8, 388) t F10887 

( 0, 300) t Fi 0808 

< 8, 388) I F18809 

( 8, 380) * FiOBii 

< 0, 308) * F 1 0812 

( 8, 388) t F10813 

( 0, 31)0) * F10814 

( 8, 388) t F18815 

( 0, 300) t f i 081 6 

( 0. 308) * F16817 

( i), 300) 8 F10818 

< 0, 380) t F10B19 

( 8, 380) * F10820 

( 8, 380) * F10821 

( 0, 300) * Fl 0822 

( 0, 308) * F 18823 

< 0, 308) * F18824 

( 8, 380) * F 10825 

( 0, 300) IF1082F 

( 8, 388) I F i 0827 

( 0, 308) * F1U828 

( 0, 388) t F 18829 

( 8, 300) * F18838 

< 8 , 380) t F 1 8831 

( 8, 300) * F 10832 

( 0, 380) * F18833 

( 0, 380) * F 18834 

( 8, 308) t Vi080i 

( 8, 300) * V10882 

< 0, 300) * VI 088 

< 8, 308) t V10805 

( 0, 380) t V10886 

( 0, 300) * VI 8887 

( 0, 300) I V18808 

( 0, 300,) * A10802 
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AT I ON 

















ERATION 


CAMI SLED TEST 
A83108 










TION 
















1200 . _ 

1000 . . 


2400. - 

( 

3000. _ 

0. 50. 100. 150. 200. 250. 

TIME MILLISECONDS 

CAMI SLED TEST 
A03108 

4000. r 
3200. . 

2400. - 
1600. _ 












RIGHT LAP FORCE <lfc>.> LEFT LAP FORCE Clb«> 


CAMI SLED TEST 
A03108 



CAMI SLED TEST 
A83108 



0000 . 
7000. . 
6000. . 
5000. _ 
4000. . 
3000. _ 
2000 . . 
1000 . , 
0 . , 


8000. _ 
7000. . 
6000. . 
5000. _ 
4000. « 
3000. . 
2000 . - 
1000 . . 
0 . - 
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RIGHT LAP FORCE CN> LEFT LAP FORCE CN> 



CAMI SLED TEST 
A83108 



10. 200. 250. 

E MILLISECONDS 


LAP LOOP FORCE <N> 


RIGHT SHOULDER FORCE <lb«) LEFT SHOULDER FORCE <lb»> 


CAMI SLED TEST 
A03108 



0000 . . 
7000. _ 
6000. _ 
5000. . 
4000. _ 
3000. . 
2000 . _ 
1000 . . 
0 . - 


CAMI SLED TEST 
A83108 



0000 . _ 
7000. _ 
6000. . 
5000. _ 
4000. . 
3000. , 
2000 . _ 
1000 . _ 
0 . _ 
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RIGHT SHOULDER FORCE CN> LEFT SHOULDER FORCE <N> 


RIGHT REFLECTIVE STRAP FORCE <lb«) LEFT REFLECTIVE STRAP FORCE <lb«) 


CAMI SLED TEST 
A83108 



8000. , 
7000. - 
6000. - 
5000. - 
4000. - 
3000. . 
2000 . . 
1000 . . 
0 . - 


CAMI SLED TEST 
A83108 



8000. - 
7000. . 
6000. . 
5000. _ 
4000. . 
3000. _ 
2000 . . 
1000 . - 
0 . - 
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RIGHT REFLECTIVE STRAP FORCE <N> LEFT REFLECTIVE STRAP FORCE <N> 










7.0 CAMI TEST NO. A83-109 


SEAT: Energy Absorbing 

PULSE NUMBER: 4 

SEAT ORIENTATION: Pitch - 70° 

Roll - 0° 
Yaw - 30° 


127 


ttlMf VARIABLE 


PEAK1 

I 

PEAK2 

T 


RANGE FILE 

A831I9 SLED X ACCELERATION 

(Q> 

-26.2 

89 



( 

0 , 300) t F10901 

A831I9 HEAD X ACCELERATION 

<Q> 

-31.1 

132 

38.2 

208 

( 

0 , 300) < F1I903 

A83109 HEAD Y ACCELERATION 

( 9 ) 

-16.2 

152 

39.6 

206 

( 

1, 300) * F 10904 

A83199 HEAR Z ACCELERATION 

( 9 ) 

-23.6 

67 

25.1 

108 

( 

0, 310) t FI 0905 

A83109 CHEST X ACCELERATION 

( 9 ) 

-18.9 

92 

12.7 

123 

( 

0 , 300) t F 10906 

A83109 CHEST Y ACCELERATION 

(9) 

-20.7 

93 



( 

0, 300) t F10997 

A83109 CHEST 2 ACCELERATION 

< 9 ) 

-24.9 

65 



( 

0 , 300) > Fl 0908 

A83109 PELVIS X ACCELERATION 

<9> 

- 12.8 

109 

6.0 

153 

( 

0, 300) > F10969 

A83109 PELVIS Y ACCELERATION 

( 9 ) 

- 22 . S 

66 

6.6 

183 

( 

0, 300) t F10911 

A831R9 PavIS 2 ACCELERATION 

( 9 ) 

-2S.8 

60 



( 

8 , 300) t F10911 

A83109 SIMULATED FLOOR X ACCEL. 

( 9 ) 

-ll.S 

72 

5.3 

129 

( 

0 , 300) * F 10912 

A83109 SIMULATED FLOOR Y ACCEL. 

( 9 ) 

-13.1 

77 

5.8 

104 

< 

0 , 300) 1 F10913 

A83109 SIMULATED. FLOOR 2 ACCEL. 

( 9 ) 

- 22 . S 

83 

9.3 

103 

< 

0, 300) t F1091( 

A83H9 FOOT REST FORCE X 

(lbs) 

-319.4 

64 

126.1 

118 

( 

0 , 300) « F 10915 

A83109 FOOT REST FORCE Y 

(lbs) 

S 68.2 

68 

-163.7 

222 

( 

0, 300) « Fi 0916 

A83109 FOOT REST FORCE Z 

(ibs) 

1969.1 

72 

-528. 5 

118 

( 

0, 300) t F10917 

AS3109 LEFT SHOULDER FORCE 

(lbs) 

64.7 

116 



( 

0 , 300) t Fl 0918 

A83109 RIGHT SHOULDER FORCE 

(lbs) 

1340.0 

106 



( 

0, 300) $ F10919 

A831II9 SEAT BACK 2 ACCELERATION 

( 9 ) 

-24.3 

90 

7.8 

219 

( 

0, 300) t F 10920 

ABiilii? SEAT PAN X ACCELERATION 

( 9 ) 

-13.9 

76 

11.8 

142 

< 

fi, 300) f F 10921 

A83109 SEAT PAN Y ACCELERATION 

<9) 

-19. S 

73 

13.6 

210 

( 

fl, 300) 0 F 10922 

A8311I9 SEAT PAN Z ACCELERATION 

(g) 

- 22.2 

90 

9.0 

217 

( 

0 , 300) 0 F 10923 

A83109 SEAT DEFLECTION 

(inches) 

S.2 

118 



( 

0, 300) * Fi 0924 

A83109 PELVIC FORCE X 

(lbs) 

-337.8 

119 



( 

0 , 300) t F1092S 

A83109 PELVIC FORCE Y 

(lbs) 

241.3 

90 

-163,7 

130 

( 

0 , 300) 0 F 10926 

A83II9 PaVIC FORCE Z 

(lbs) 

1436.4 

67 



( 

0 , 300) t F 10927 

A83109 PELVIC MOMENT X 

(in-lbs) 

1948.6 

98 



( 

0 , 300) * f 10928 

AB3109 PELVIC MOMENT Y 

(in-lbs) 

1000. 1 

117 

-SI 8 . 7 

160 

( 

0, 300) 1 F 10929 

A83109 PELVIC MOMENT Z 

(in-lbs) 

468.9 

119 

-177,7 

293 

( 

0, 300) * F10930 

A831I9 LEFT LAP FORCE 

(lbs) 

283.6 

109 



( 

0, 300) 1 Fi 0931 

A83l09 RIGHT LAP FORCE 

(lbs) 

41. S 

93 



( 

0, 300) « F 1 0932 

A83109 LEFT REFLECTIVE STRAP FORCE 

(lbs) 

2S.S 

142 

-18,9 

214 

( 

0 , 300) 0 F 10933 

AU3109 RIGHT REFLECTIVE STRAP FORCE 

(lbs) 

817.1 

105 



( 

0, 300) * F 10934 

AiiJl 09 HEAD RESULTANT 

( 9 ) 

54.3 

218 



( 

0, 300) t 910901 

68311)9 CHEST RESULTANT 

(g) 

35.3 

93 



( 

0, 300) t VI 0902 

Ab3l IV PELVIS RESULTANT 

(a) 

32.6 

61 



( 

0, 300) t V1Q903 

A83109 SIMULATED FLOOR RESULTANT 

( 9 ) 

26.3 

84 



( 

0, 300) > Vi 0904 

Ad3l09 FOUT REST FORCE RESULTANT 

(lbs) 

2015.5 

72 



( 

0, 300) * V1090S 

A83109 SEAT PAN RESULTANT 

<9) 

26.6 

90 



( 

0, 300) t V10906 

AB31I9 PaVIC FORCE RESULTANT 

(lbs) 

1447.6 

67 



( 

0, 300) 0 V10907 

A83109 PELVIC MOMENT RESULTANT 

(in-lbs) 

2050.9 

100 



( 

0, 300) t VI 0908 

A83109 LAP LOOP FORCE 

(lbs) 

314.2 

ill) 



( 

0, 300) * Ai 0902 

PELVIS DRI 


24.6 

97 





SEAT BACK ORI 


20.7 

112 





SEAT PAN DRI 


18.2 

114 
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RATION 


CAMI SLED TEST 
A83109 



si 























CHEST Y ACCELERA 
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/s 

-0 


C 


H 

Z 

UJ 

z 

o 

z 

u 


UJ 

0. 



0 


50 


100 



“180. L 


“240. L 


“300. 

150. 200. 250. 300. 

TIME MILLISECONDS 


CAMI SLED TEST 
A83109 


300. _ 
240. « 
180. . 
120 . . 
60. . 



“ 120 . . 
“180. „ 
“240. - 
“300. . 

150. 200. 250. 300. 

TIME MILLISECONDS 


42 


PELVIC MOMENT Y <N-m> PELVIC MOMENT 






FOOT REST FORCE X <lb.5 


CAMI SLED TEST 
A83109 



Z 


X 

UJ 

u 

K 

a 

lL 

h- 

(/) 

Ui 

a: 

h 

o 

o 

lL 


t 

J) 

H 

\/ 

y 

LU 

U 

a: 

o 

lL 

\~ 

tn 

UJ 

ot 

h 

o 

o 

u. 


CAMI SLED TEST 
A83109 



Z 


V 

UJ 

u 

fc 

a 

Ll 

tn 

UJ 

a 

h* 

o 

a 

Ll 


144 


FOOT REST FORCE RESULTANT (lbs) FOOT REST FORCE Z Clb.> 


CAM I SLED TEST 
A03109 



CAMI SLED TEST 
A03109 



12000. L 


10000. L 


0000. L 


6000. L 


4000. L 


2000. L 


0. L 
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FOOT REST FORCE RESULTANT <N> FOOT REST FORCE Z <N> 



LEFT LAP FORCE <lb.> 



RIGHT LAP FORCE CN> 





LAP LOOP FORCE Clb«> 


CAMI SLED TEST 
A83109 



8000. _ 
7000. _ 
6000. . 
5000. _ 
4000. . 
3000. . 
2000 . _ 
1000 . . 
0 . - 
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LAP LOOP FORCE <N> 










RIGHT REFLECTIVE STRAP FORCE <lb»> LEFT REFLECTIVE STRAP FORCE Clb»5 


CAMI SLED TEST 
A83109 



CAMI SLED TEST 
A83109 


8000. _ 
7000. - 
6000. . 
5000. . 
4000. , 
3000. . 
2000 . - 
1000 . - 
0 . 



8000. _ 
7000. - 
6000. _ 
5000. _ 
4000. . 
3000. . 
2000 . _ 
1000 . . 
0 . _ 
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RIGHT REFLECTIVE STRAP FORCE <N> LEFT REFLECTIVE STRAP FORCE <N> 








TIME MILLISECONDS 


CAMI SLED TEST 
A83109 



150. 200. 250. 

TIME MILLISECONDS 




8.0 CAMI TEST NO. A83-110 

SEAT: Energy Absorbing 

PULSE NUMBER: 3 

SEAT ORIENTATION: Pitch - 40° 

Rol 1 - 0° 
Yaw - 30° 
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V A R l A I L £ 


it UN# 


A03J1I SLO X ACCELERATION 

<«) 

A83110 H£A0 X ACCELERATION 

(9) 

A83110 HEAD 1 ACCELERATION 

( 9 ) 

A831ii HEAD Z ACCELERATION 

( 9 ) 

A83110 CHEST X ACCELERATION 

( 9 ) 

A8311I CHEST Y ACCELERATION 

<9> 

A83110 CHEST 2 ACCELERATION 

( 9 ) 

A8311I pavis X ACCELERATION 

<9> 

A83110 PELVIS T ACCELERATION 

( 9 ) 

A83HI PELVIS Z ACCELERATION 

(q) 

A83110 SIMULATED FLOOR X ACCEL. 

( 9 ) 

6831 18 SIMULATED FLOOR Y ACCEL. 

<Q) 

A8311# SIMULATED FLOOR 2 ACCEL. 

( 9 ) 

A8311I FOOT REST FORCE X 

(lbs) 

A8311I FOOT REST FORCE Y 

(lbs) 

683111 FOOT REST FORCE Z 

(lbs) 

6831 1 0 LEFT SHOULDER FORCE 

(lbs) 

683116 RICH! SHOULDER FORCE 

(ibs) 

A83U0 SEAT BACK 2 ACCELERATION 

( 9 ) 

683116 SEAT PAN X ACCELERATION 

(a) 

A83110 SEAT PAN Y ACCELERATION 

( 9 ) 

683111 SEAT PAN 2 ACCELERATION 

(q) 

683110 SEAT DEFLECTION 

(inches) 

683110 PELVIC FORCE X 

(ibs) 

6831 1 0 PELVIC FORCE Y 

(lbs) 

A83110 PELVIC FORCE Z 

(lbs) 

663110 PELVIC MOMENT X 

(in-lbs) 

683118 PELVIC MOMENT Y 

(in-lbs) 

683110 PELVIC MOMENT 2 

(in-lbs) 

6»3l 16 LEFT LAP FORCE 

(lbs) 

A83110 RIGHT LAP FORCE 

(lbs) 

663110 LEFT REFLECTIVE STRAP FORCE 

(lbs) 

683110 RIGHT REFLECTIVE STRAP FORCE 

(lbs) 

663110 HEAD RESULTANT 

(q) 

A63110 CHEST RESULTANT 

( 9 ) 

A83110 PELVIS RESULTANT 

( 9 ) 

A83110 SIMULATED FLOOR RESULTANT 

( 9 ) 

6831 10 FOOT REST FORCE RESULTANT 

(ibs) 

683110 SEAT PAN RESULTANT 

( 9 ) 

683111 PaVIC FORCE RESULTANT 

(ibs) 

683110 PELVIC MOMENT RESULTANT 

(in-lbs) 

683110 LAP LOOP FORCE 

(lbs) 

PELVIS ORI 


SEAT 8 ACK DR I 


SEAT PAN ORI 



PEAK 1 

I 

PEAK2 

T 


RANGE FILE 

-2S.1 

81 

7.1 

10S 

( 

0, 300) 0 F11001 

-31.8 

93 

8.8 

234 

( 

0, 300) t F11003 

4.8 

121 

-17.7 

144 

( 

0 , 300) t FI 1004 

-19.8 

67 

♦3.S 

99 

( 

0, 300) 1 FliOOS 

-4S.1 

84 

17.2 

138 

( 

II, 300) t FI 1006 

- 22.1 

82 



( 

0, 300) « F11007 

- 22.1 

64 

9.2 

1S1 

( 

0 , 300) 1 F 11008 

-34. S 

97 

14.1 

147 

( 

0 , 300) t Fiiooy 

- 21.2 

101 

9,8 

168 

( 

0, 300) t FI 1 01 D 

- 21/2 

66 

8.1 

147 

( 

0, 300) t Flllll 

-19.0 

63 

4.8 

124 

( 

0, 300) * Fl 1012 

-14.2 

76 



< 

0, 300) t FI 1013 

-lb . 2 

87 

11.2 

99 

( 

0, 300) * F 11014 

378. S 

84 

-282.9 

149 

( 

0, 300) t F1101S 

474.8 

100 

-301.9 

197 

( 

0, 300) 1 FI 1016 

1798.9 

73 

-476.8 

162 

( 

0, 300) 1 FI 1017 

402.3 

86 



( 

0, 300) * Fl 1018 

1034.9 

89 



( 

0, 300) t Fil 019 

-23.9 

82 

9.S 

138 

( 

0, 300) * Fl i 020 

-24.8 

71 

6.8 

ISO 

( 

0 . 300) * Fl 1021 

-19.8 

73 

13.6 

122 

( 

0, 300) * f 11022 

-21.7 

83 

10.1 

138 

( 

0, 300) t F11023 

2.2 

106 



( 

0, 300) * Fl 1024 

-486.8 

118 



( 

0, 300) t Fl 1 02S 

1S3.4 

108 

-147.2 

13S 

( 

0, 300) * F 11026 

1413.2 

99 



( 

0, 300) 1 F11027 

1197.9 

77 

-772.3 

130 

( 

0 , 300) 1 F11028 

1289.7 

118 

-S3S.S 

187 

( 

0, 300) t F11029 

393.2 

US 

-119.1 

29S 

( 

II, 300) * Fit 030 

10S7.S 

97 



( 

0, 300) 0 Fl 1031 

129.6 

87 

-47.7 

112 

( 

0 , 300) 4F11032 

278.9 

90 



( 

0 , 300) t F11033 

87S.7 

93 



( 

0, 300) * Fit 034 

S3 . 6 

94 



( 

0, 300) * VU001 

SO. 7 

84 



( 

0, 300) I VI 1002 

43.7 

97 



( 

0, 300) 1 VI 1003 

26.1 

7$ 



( 

fl, 300) « VI 1004 

1826.2 

73 



< 

0, 300) t V110DS 

30.9 

71 



( 

0, 300) t VI 1006 

1437.9 

100 



< 

0, 300) t VI 1007 

1424.0 

111 



I 

0, 300) * Vi 1008 

1148.4 

9S 



< 

0 , 300) * 61 1002 

23.4 

103 





19.7 

104 





14.9 

106 






153 



FLOOR Z AC 






























NO I IVd 







PELVIC FORCE Y <lb»> PELVIC FORCE X <lb.> 


CAMI SLED TEST 
A83 1 10 


2000 . 


1600. 


1200 . 


8000 

7000 

6000 


4000 

3000 

2000 


— 1 000 . 
— 2000 . 
-3000. 
-4000. 
-5000. 
—6000. 
-7000. 
-8000. 


150. 200. 250. 

TIME MILLISECONDS 


CAMI SLED TEST 
A831 10 



7000. 

6000. 


4000. 


2000 . 


-1000 

-2000 

-3000 

—4000 

-5000 


150. 200. 250. 

TIME MILLISECONDS 


50 


100 


300 















FOOT REST FORCE Y <lb»> FOOT REST FORCE X <lb»> 


3000. 

2400. 

1800. 

1200 , 

600, 

0 

-600 

-1200 

-1800 

-2400 

-3000 

3000, 

2400, 

1800 

1200 

600 

0 

-600 

-1200 

-1800 

-2400 

-3000 



CAMI SLED TEST 
A83 1 10 

12000 . 

10000 . 

8000. 

6000. 

4000. 

2000 . 



- 2000 . 

-4000. 

-6000. 

-8000. 

- 10000 . 

- 12000 . 

150. 200. 250. 300. 

IME MILLISECONDS 

CAMI SLED TEST 
A831 10 

12000 . 
10000 . 
8000. 
6000. 
4000. 
2000 . 
0 . 

- 2000 . 
-4000. 
-6000. 
—8000. 
- 10000 . 
- 12000 . 

150. 200. 250. 300. 

IME MILLISECONDS 



69 


FOOT REST FORCE Y CN5 FOOT REST FORCE X CN5 




FOOT REST FORCE RESULTANT (lbs) FOOT REST FORCE Z <1 b»> 


CAMI SLED TEST 
A83 1 10 



TIME MILLISECONDS 


CAMI SLED TEST 
A83 1 10 



TIME MILLISECONDS 


12000. L 


10000. L 


8000. L 


6000. L 


4000. L 


2000. L 


0. L 
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FOOT REST FORCE RESULTANT <N> FOOT REST FORCE Z CNJ 



RIGHT LAP FORCE Clb«> LEFT LAP FORCE <lb»> 


CAMI SLED TEST 
A031 10 



0000 . „ 
7000. . 
6000. . 
5000. . 
4000. . 
3000. - 
2000 . _ 
1000 . . 
0 . - 


CAMI SLED TEST 
A03 1 10 



8000. _ 
7000. . 
6000. - 
5000. - 
4000. - 
3000. _ 
2000 . . 
1000 . . 
0 . _ 
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RIGHT LAP FORCE <N> LEFT LAP FORCE <N> 


LAP LOOP FORCE <lb»> 


CAMI SLED TEST 
A83110 



8000. _ 
7000. _ 
6000. _ 
5000. _ 
4000. „ 
3000. . 
2000 . . 
1000 . . 
0 . - 
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LAP LOOP FORCE CN) 






RIGHT REFLECTIVE STRAP FORCE (lb.) LEFT REFLECTIVE STRAP FORCE (lbs) 


2000 


CAMI SLED TEST 
A83 1 10 


1600. 


1200 . 


800. 


400. 


0 . 



8000. _ 
7000. . 
8000- - 
5000. _ 
4000. - 
3000. _ 
2000 . _ 
1000 . _ 
0 . _ 


0- 50. 100. 150. 200. 250. 

TIME MILLISECONDS 


300. 


CAMI SLED TEST 
A831 10 



8000. 

7000. 

6000. 

5000. 

4000. 

3000. 

2000 . 

1000 . 

0 . 
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RIGHT REFLECTIVE STRAP FORCE <N> LEFT REFLECTIVE STRAP FORCE <ND 


SEAT DEFLECTION (in.) 



SEAT DEFLECT 








CAMI SLED TEST 
AB31 10 



150. 200. 250. 

TIME MILLISECONDS 

CAMI SLED TEST 
A83 1 10 



150. 200. 250. 

TIME MILLISECONDS 



9.0 CAM TEST NO. A83-111 

SEAT: F-lll Operational 

PULSE NUMBER: 4 

SEAT ORIENTATION: Pitch - 70° 

Roll - 0° 
Yaw - 30° 
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RUN* VARIABLE 


A83111 SLED X ACCELERATION 

( 9 > 

A83111 HEAD X ACCELERATION 

<«> 

A631U HEAD Y ACCELERATION 

<9> 

A631II HEAD 1 ACCELERATION 

(a) 

A03111 CHEST X ACCELERATION 

( 9 ) 

A83U1 CHEST 1 ACCELERATION 

<«> 

A83U1 CHEST 2 ACCELERATION 

( 9 ) 

A63H1 PELVIS X ACCELERATION 

< 9 > 

A83111 PaVIS Y ACCaERATION 

(9) 

A83H1 PELVIS Z ACCELERATION 

<o) 

AB 3111 SIHULATED FLOOR X ACCa. 

(9) 

A03111 SIMULATED FLOOR t ACCEL. 

< 9 > 

A8311I SIHULATED FLOOR 2 ACCa. 

(9) 

A83H1 FOOT REST FORCE X 

(lbs) 

A83U1 FOOT REST FORCE Y 

(lbs) 

A83111 FOOT REST FORCE Z 

(lbs) 

A83U1 LEFT SHOULDER FORCE 

(lbs) 

A831U RICH! SHOULDER FORCE 

(lbs) 

A8311I SEAT BACK 2 ACCaERATION 

(9) 

A83H1 SEAT PAN X ACCaERATION 

(9) 

A 03111 SEAT PAN Y ACCaERATION 

(9) 

Ab3ill SEAT PAN Z ACCELERATION 

( 9 ) 

AR31U PELVIC FORCE X 

(lbs) 

A83111 PELVIC FORCE Y 

(lbs) 

A03111 PELVIC FORCE Z 

(lbs) 

A83111 PELVIC HOHENT X 

(in-lbs) 

A83111 PELVIC HOHENT Y 

(in-lbs) 

A83111 PELVIC HOHENT Z 

(in-lbs) 

Adi 111 left lap force 

(lbs) 

A83111 RIGHT LAP FORCE 

(lbs) 

AH3111 LEFT REFLECTIVE STRAP FORCE 

(lbs) 

A83111 RIGHT REFLECTIVE STRAP FORCE 

(lbs) 

A031U LEFT SEAT PAN FURCE 

(lbs) 

A83U1 RICH1 SEAT PAN FORCE 

(lbs) 

A83111 CENTER SEAT PAN FORCE 

(lbs) 

AB3111 HEAD RESULTANT 

( 9 ) 

AS3111 CHEST RESULTANT 

(9) 

A83U1 PELVIS RESULTANT 

( 9 > 

A631I1 SIHULATED FLOOR RESULTANT 

(9) 

A83111 FOOT REST FORCE RESULTANT 

(lbs) 

A83111 SEAT PAN RESULTANT 

(9) 

AB3H1 PELVIC FURCE RESULTANT 

(lbs) 

A83111 PELVIC HOHENT RESULTANT 

(in-lbs) 

A83111 LAP LOOP FORCE 

(lbs) 

PELVIS DRI 


SEAT BACK DRI 


SEAT PAN ORI 



PEAX1 

I 

FEAK2 

T 

RANGE FILE 

-25.7 

92 



9, 300) t FliiOl 

-21.1 

99 



0, 300) t FI 1 1 63 

-2S.S 

115 

S.4 

243 

0, 300) « F 11104 

-32. A 

70 

46.1 

112 

0, 300) 1 FiilOS 

t 

2 0 

91 

7.6 

129 

0, 300) t FI 1166 

-29.9 

105 



0, 300) * Fill#? 

-33.4 

69 

7.6 

119 

0, 300) * f 1 11(18 

-12.0 

111 

8.8 

136 

9, 300) f FU109 

-24.0 

87 

6.7 

112 

0, 300) 1 FllllI 

-34.4 

65 



0, 300) t FllllI 

-9.8 

99 

S.O 

110 

0, 300) * F11112 

-14.2 

57 

6.0 

105 

0, 300) t F11113 

-21.9 

95 

9.Q 

104 

0, 300) * F 11114 

-341.1 

77 

139.6 

169 

0, 300) * F1111S 

611.7 

90 

-206.9 

230 

0 . 300 ) » Finn 

1S72.7 

74 

-509.4 

146 

0, 300) * FH 117 

38. S 

92 

-24.7 

241 

0, 300) 1 FllllP 

1161.1 

to? 



0, 300) $ F11119 

-28.2 

74 

9.7 

157 

0, 300) « FI 1121 

-14.2 

73 

15.2 

11? 

0 , 300) * FI 1121 

-22.6 

98 

7.7 

118 

0, 300) * f 11122 

-26.9 

74 

9.9 

158 

0, 300) t F 1 1 123 

-417.8 

87 



0, 300) * F 1112S 

220. 8 

91 

-178.0 

145 

0, 300) 1 FI 1126 

2161.7 

76 



0, 300) * f 11127 

2084. 1 

90 

-757.8 

141 

0, 300) 1 F 11 128 

979.1 

88 

-248.4 

202 

0, 300) 1 F 1 1 129 

220.8 

95 

-156.7 

297 

0, 300) I F 11 130 

218.8 

199 



0, 300) * F i 1131 

32.7 

99 

-20.6 

148 

0, 300) * F11132 

-28.3 

106 

11.3 

29 6 

0, 300) * FI 1133 

1010.4 

106 



0, 300) t F'11134 

228.6 

S4 



0, 300) * F1113S 

2822.5 

79 



0, 300) t f 1113 6 

2319.3 

6V 



0, 300) * F11137 

52.4 

113 



0, 300) t V11101 

3S.2 

104 



0, 300) * VI 1 102 

39.1 

65 



0, 300) * VI i 103 

26.4 

94 



0, 300) t Vi 1 104 

1667.1 

74 



0, 300) * vinos 

32.1 

71 



0, 300) * V11106 

2183.0 

n 



0, 300) t vino? 

2305.1 

89 



0, 300) * V1110P 

226.9 

109 



( 0, 300) * A11102 

37.3 

99 




30.4 

100 




29.1 

99 
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RATION 


CAMI SLED TEST 
A83 1 1 1 



















RATION 


CAMI SLED TEST 
AS31 1 1 










CAMI SLED TEST 
A831 1 1 



150. 200. 250. 

TIME MILLISECONDS 

CAMI SLED TEST 
A83 1 1 1 



150. 200. 250. 

TIME MILLISECONDS 



CAMI SLED TEST 
A83 1 1 1 



150. 200. 250. 

TIME MILLISECONDS 

CAMI SLED TEST 
A831 11 



150. 200. 250. 

TIME MILLISECONDS 



2000 . 

1600. 

1200 . 


—800. 


1200 - 


1600. 


2000 . 


2000 . 

1600. 

1200 . 


CAMI SLED TEST 
A03 1 1 1 



150. 200. 250. 

TIME MILLISECONDS 

CAMI SLED TEST 
A83 1 1 1 


—400. 

- 




-1000 

-2000 

-800. 

- 




-3000 

—4000 

1200. 





—5000 

1600. 

; 




—6000 

-7000, 

2000. 

0. 

50. 

i00. 

150. 200. 250. 

TIME MILLISECONDS 

-8000 

300. 


PELVIC FORCE Y CN) PELVIC FORCE X CN> 








PELVIC MOMENT Y Cir->-lb-> PELVIC MOMENT 


3000. 


CAMI SLED TEST 
A83 1 1 1 

2400. _ 



1800. _ 

/\ 



1 200 . 
1000 . 
2400. 
3000. 


3000. 

2400. 

1800. 

1200 . 


150. 200. 250. 

TIME' MILLISECONDS 

CAMI SLED TEST 
A83 1 1 1 


1200. 

- 




1 800. 

- 




2400. 

- 




3000. 

0 

50. 

100. 

150. 

TIME 

200. 25 

M I LL I SECONOS 


PELVIC MOMENT Y <N-m> PELVIC MOMENT 








FOOT REST FORCE Y <lb«> FOOT REST FORCE X Clb*> 


CAM I SLED TEST 
A83 1 1 1 



CAMI SLED TEST 
A831 1 1 
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FOOT REST FORCE Y <N> FOOT REST FORCE X <N> 



CAM I SLED 
A03 1 1 1 


TEST 


J) 




N 

UJ 

U 

QC 

O 

U. 


tn 

UJ 

o: 

h 

o 

o 

U- 



r\ 


z 


N 

UJ 

U 

o: 

o 

Ul 


u) 

UJ 

01 


a 

a 

i L 


i 

j) 


h* 

z 

< 

i— 

j 

D 

(/) 

UJ 

a 

UJ 

u 

a 

0 

u_ 

in 

UJ 

01 

h 

o 

□ 

IL 


CAMI SLED TEST. 
A83 1 1 1 



12000 . 


10000 . 


8000 . 


6000 . 


4000 . 


2000 . 


0 . 


195 


z 


i- 

z 

< 

h 

J 

D 

(/) 

UJ 

01 

UJ 

u 

01 

o 

u_ 

h- 

if) 

UJ 

o: 

h- 

o 

a 

u. 



2000 , 


A 

I 

JO 


UJ 

<J 

a 

o 

u. 

0. 

< 

J 

h* 

U. 

UJ 

J 


1600. L 


1200. L 


800. L 


400. L 



0. 50. 1 


J1 


UJ 

<J 

a 

0 

IL 

CL 

< 

J 

H 

1 
O 

M 

CL 



0 , 


50 





LAP LOOP FORCE <lb®> 


CAMI SLED TEST 
A831 1 1 



8000. 

7000. 

6000. 

5000. 

4000. 

3000. 

2000 . 

1000 . 

0 . 
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LAP LOOP FORCE <N> 


RIGHT SHOULDER FORCE Clb»> LEFT SHOULDER FORCE <lb») 


CAMI SLED TEST 
A83 1 1 1 



CAMI SLED TEST 
A83 1 1 1 



8000. . 
7000. „ 
6000. . 
5000. . 
4000. 
3000. . 
2000 . . 
1000 . - 
0 . . 


8000. . 
7000. . 
6000. _ 
5000. _ 
4000. _ 
3000. _ 
2000 . . 
1000 . _ 
0 . . 
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RIGHT SHOULDER FORCE <N> LEFT SHOULDER FORCE <N> 


RIGHT REFLECTIVE STRAP FORCE Clb«3 LEFT REFLECTIVE STRAP FORCE <lb«5 


CAMI SLED TEST 
A83 1 1 1 



0000 . - 
7000. - 
6000. - 
5000. . 
4000. - 
3000. . 
2000 . _ 
1000 . . 
0 . - 


CAMI SLED TEST 
A031 1 1 



8000. _ 
7000. - 
6000. - 
5000. - 
4000. - 
3000. - 
2000 . . 
1000 . - 
0 . 
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RIGHT REFLECTIVE STRAP FORCE CN> LEFT REFLECTIVE STRAP FORCE CN> 


RIGHT SEAT PAN FORCE <lb*> LEFT SEAT PAN FORCE <lb»> 


0 , 


CAMI SLED TEST 
A031U 



12000. L 


10000. L 


0000 . 


6000. 


4000. 


2000 . 


0 . 


50. 100. 


150. 200. 250. 

TIME MILLISECONDS 


300. 


CAMI SLED TEST 
A03 1 1 1 



12000 . 


10000 . 


0000 . 


6000. 


4000. 


2000 . 


0. L 


200 


RIGHT SEAT PAN FORCE CN> LEFT SEAT PAN FORCE CN> 








10.0 CAMI TEST NO. A83-112 


SEAT: F-lll Operational 

PULSE NUMBER: 1 

SEAT ORIENTATION: Pitch - 90° 

Roll - 0° 
Yaw - 0° 


203 



■RUM VARIABLE 


PEAK1 

r 

PEAK2 

T 

RANGE 


FILE 

A83112 SLED X ACCELERATION 

<9> 

-17.7 

68 



< o, 

, 300) 

1 

Fil 2 ti 

A83112 HEAD X ACCELERATION 

(q) 

-7.» 

144 

18.8 

222 

< 1 , 

300) 


FI 1283 

A83112 HEAD Y ACCELERATION 

(?) 

3.6 

152 

-4.0 

222 

< t, 

, 3001 


1 F11204 

A83U2 HEAD 2 ACCELERATION 

!q> 

-3S.6 

75 

13.5 

146 

( 0 , 

300) 


F11205 

A83112 CHEST X ACCELERATION 

<q> 

7J 

SS 

-3.5 

103 

( 0 , 

300) 


FI 1206 

A83112 CHEST Y ACCELERATION 

(q) 

-2.9 

79 

.9 

224 

< 6, 

300) 


FI 1207 

A83H2 CHEST 2 ACCELERATION 

( 9 ) 

-30.6 

71 

12.8 

ISO 

( i, 

300) 


Fl 1208 

f<B3112 pavis X ACCELERATION 

(q) 

9.0 

65 

-3.1 

81 

( 0 , 

300) 


FU209 

A83112 PaVIS Y ACCELERATION 

( 9 ) 

-S.3 

8 i 

5.4 

153 

( o> 

300) 


Fi 1210 

A83112 pavlS 2 ACCaERATlON 

<q) 

-32.6 

69 

12.8 

148 

( 0 , 

300) 


F 11211 

A83112 SIMULATED FLOOR X ACCEL. 

(gl 

-3.9 

61 

5.0 

135 

< 0 , 

300) 


F 1 1212 

A83112 SIMULATED FLOOR Y ACCEL. 

(9) 

-.8 

48 

1.0 

204 

« Pi 

300) 


F'11213 

A83U2 SIMULATED FLOOR 2 ACCEL. 

(9) 

-18.2 

68 



( 0 , 

300) 


F 11214 

AB3U2 FOOT REST FORCE X 

(lbs) 

-S86.2 

81 

172.4 

100 

< 1, 

300) 


FU215 

A63U2 FOOT REST FORCE Y 

(lbs) 

167.7 

128 

-134. S 

131 

C 0, 

300) 


F 1 1216 

A83112 FOOT REST FORCE 2 

(lbs) 

1019. S 

79 

-283.0 

105 

( 0, 

300) 


Fii2i7 

A83112 LEFT SHOULDER FORCE 

(lbs) 

138.6 

151 



< », 

300) 


f 11218 . 

A83U2 RIGHT SHOULDER FORCE 

(lbs) 

7S.4 

153 



( 0, 

300) 


f 1 1219 

A&3112 SEAT BACK 2 ACCELERATION 

(9) 

-22.0 

74 

10.5 

116 

< •>, 

300) 


Fl 1228 

A83U2 SEAT PAN X ACCELERATION 

(g) 

7.4 

il4 

-6.7 

148 

( 0, 

300) 


F 11221 

A83U2 SEAT PAN Y ACCELERATION 

(9) 

9.S 

138 

-6.4 

141 

( 0 , 

300) 


F 11222 

A83112 SEAT PAN 2 ACCELERATION 

(9) 

-23.1 

74 

9.8 

121 

( 0, 

300) 


F 11223 

A83112 PELVIC FORCE X 

(lbs) 

-284.9 

88 

62.8 

235 

( II, 

300) 


F1122S 

A83112 Pa VIC FORCE Y 

ilbs) 

-S 8.6 

79 

32.3 

92 1 

l 0, 

300) 


F 11 226 

A83U2 PELVIC FORCE 2 

(lbs) 

2048.6 

77 



< 0, 

300) 


F 11227 

A83U2 PELVIC MOMENT X 

(in-lbs) 

-367.0 

77 

94.4 

200 1 

i 0 , 

300) 


F 11 228 

A83112 PELVIC MOMENT Y 

(in-lbs) 

9S1.0 

87 

-412.9 

126 

( 0, 

300 ) 


F 11229 

A83112 PELVIC MOMENT 2 

( in-lbs) 

62.1 

75 

-14.2 

187 1 

! o, 

300) 


F 11238 

AH3112 LEFT LAP FORCE 

(lbs) 

81.7 

149 

-21,4 

249 

( 0, 

3uu) 


F 11231 

A83112 RIGHT LAP FORCE 

(lbs) 

69.1 

149 


I 

1 0 , 

300 ) 


f 11232 

A83U2 LEFT REFLECTIVE STRAP FORCE 

(lbs) 

200.0 

148 


1 

( 0 , 

300) 


F 11233 

AU3112 RIGHT REFLECTIVE STRAP FORCE 

(lbs) 

82.8 

151 

-18. 0 

228 < 

0 , 

300 ) 


F 1 1234 

A83112 LEFI SEAT PAN FORCE 

(lbs) 

1164.0 

77 


1 

( 0, 

300) 


F1123S 

AS3112 RIGHT SEAT PAN FORCE 

(lbs) 

1646.8 

75 


( 

; 0 , 

300) 


F 11236 

A83112 CENTER SEAT PAN FORCE 

(lbs) 

1994.6 

82 


1 

1 », 

300) 


F 11237 

A83112 HEAD RESULTANT 

( 9 ) 

35. 7 

75 


< 

0 , 

300) 


VI 1201 

A83112 CHEST RESULTANT 

(9) 

30.7 

71 


1 

I i), 

300) 


Vi 1202 

A83112 PavlS RESULTANT 

(9) 

32.8 

69 


( 

0, 

300) 


VI 1203 

A83U2 SIMULATED FLOOft RESULTANT 

(9) 

18.4 

62 


i 

[ 0 , 

300) 


VI 1204 

A83112 FOOT REST FORCE RESULTANT 

(lbs) 

1166.1 

80 


i 

0, 

300) 

* 

V1120S 

A83112 SEAT PAN RESULTANT 

(g) 

23.1 

74 


< 

0. 

300) 

* 

VI 1206 

A83112 PELVIC FORCE RESULTANT 

(lbs) 

2050.9 

77 


( 

0 . 

300) 

t 

Vi 1207 

Abil 12 PELVIC MOMENT RESULTANT 

(in-lbs) 

951.9 

87 


( 

0, 

300) 

1 

VI 1206 

fib Jl 1 2 LAP LOOP FORCE 

(lbs) 

150.8 

149 

-30.2 

268 < 

0, 

300 ) 

* 

All 202 

PELVIS DRI 


34.0 

99 







SEAT BACK DRI 


25.9 

92 







SEAT PAN DRI 


26.5 

92 
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HI 






CAMI SLED TEST 
A831 12 



150. 

TIME 


200 . 250. 3 

MILLISECONDS 


CAMI SLED TEST 
AS31 12 











PELVIS X ACCELERATION 


CAMI SLED TEST 
A831 12 



CAMI SLED TEST 
A83 1 12 




07 


Z 

o 


h- 

< 

o: 

U) 

J 

UJ 

u 

o 

< 


>- 

0) 


> 

J 

UJ 

CL 
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CAMI SLED TEST 
A83 1 12 



150. 200. 250. 

TIME MILLISECONDS 


CAMI SLED TEST 
A83 112 



150. 200 . 250 . 

TIME MILLISECONDS 


3 



CHEST X ACCELERATION 


CAMI SLED TEST 
A83 1 12 



CAMI SLED TEST 
A831 12 


r\ 

U) 

z 

o 


< 

a: 

UJ 

j 

UJ 

u 

u 

< 


>- 

h 

tu 

UJ 

X 

u 
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:ratiqn 


CAMI SLED TEST 
A83 1 12 



PELVIC FORCE X <lb»5 


CAMI SLED TEST 
A031 12 


0000 , 

7000 

6000 

5000 

4000 

3000 

2000 

1000 


- 2000 . 

-3000. 

-4000. 

-5000. 


-7000. 

-8000. 


150. 200. 250. 

TIME MILLISECONDS 


CAMI SLED TEST 
A83 1 12 


2000 . 


8000, 


1600 . 


1200 . 


800. 



-400. 


-800. 


1200 . 


1600. 


2000 . 


150. 200. 250. 

TIME MILLISECONDS 


PELVIC FORCE X CN5 











A 

A 

H 

V 


X 

Ui 

u 

a 

o 

IL 

H 

l/> 

UJ 

£ 

H 

O 

o 

IL 



A 

0 

A 


UJ 

L) 

K 

O 

IL 

H 

U) 

UJ 

a 

h 

o 

o 

IL 



22 




FOOT REST FORCE Y (lb«) FOOT REST FORCE Y (lbs) 


CAMI SLED TEST 
A831 12 



3000. 


CAMI SLED TEST 
A831 12 

(AMENDED FOR T ARE) 


2400. 

1800. 

1200 . 

600. 

0 . 

—600. 

- 1200 . 

-1800. 

-2400. 


12000 . , 
10000 . - 
8000. . 
6000. _ 
4000. _ 

A 2000. - 

i — r ■ ' V. ( — ,) 0 . . 

- 2000 . _ 
-4000. _ 
-6000. 1 
-8000. _ 
— 10000 . _ 
- 12000 . . 


-3000. L 

0- 50. 


150. 200. 250. 

TIME MILLISECONDS 


100 , 
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300 


FOOT REST FORCE Y CN5 FOOT REST FORCE Y <N> 


r \ 

« 

rH 

V / 

N 

UJ 

o 

a 

o 

IL 

h - 

(D 

LU 

K 

h - 

O 

O 

U. 


J ) 


N 

UJ 

U 

O 

U. 

h 

(/) 

UJ 

QC 

O 

O 

u . 


3000 . 

2400 , 

1800 , 

1200 , 

600 

0 

-600 

-1200 

-1800 

-2400 

-3000 


3000 , 

2400 , 

1800 

1200 

600 

0 

-600 

-1200 

-1800 

-2400 

-3000 





RIGHT LAP FORCE Clb.> 


2000 . 


CAMI SLED TEST 
A03 1 12 


1600. L 


1200. L 


000. L 


400. L 



0000 . . 
7000. . 
6000. - 
5000. . 
4000. . 
3000. . 
2000 . . 
1000 . _ 
0 . - 


0- 50- 100. 150. 200. 250. 300. 

TIME MILLISECONDS 


CAMI SLED TEST 
A83 1 12 



0000. 

- 

7000. 

- 

6000. 

r\ 

- Z 

V/ 

5000. 

-i ] 

"ORCE 

4000. 

u_ 

a. 

a 

o 

3000. 

.. j 

Q. 

< 

2000. 

J 

1000. 

- 


0. L 


224 


RIGHT LAP FORCE CN> 



2000. r 


1600. L 


1200. L 


800. L 


CAMI SLED TEST 
A831 12 


8000. 

7000. 

6000. 

5000. 

4000. 

3000. 


2000 



RIGHT SEAT PAN FORCE Clb«5 LEFT SEAT PAN FORCE Clb«> 



10000 . . 
0000 . . 
6000. . 
4000. . 
2000 . „ 
0 . _ 


3000. 


2400. I 


1800. 


1200. I 


600. 



CAMI SLED TEST 
A831 12 

12000 . . 
10000 . _ 
8000. „ 
6000. . 
4000. . 
2000 . . 


RIGHT SEAT PAN FORCE CN> LEFT SEAT PAN FORCE CN> 









11.0 CAMI TEST NO. A83-113 

SEAT: F-lll Operational 

PULSE NUMBER: 2 

SEAT ORIENTATION: Pitch - 40° 

Roll - 0° 
Yaw - 0° 


230 


Ml VARIABLE 


PEAX1 

T 

PEAK2 

I 


RANGE TILE 

Aim 13 SLER X ACCELERATION 

<fl> 

-27.6 

9S 

6.7 

108 

( 

0, 300) 0 FI 1 30 1 

A831 13 HEAD X ACCELERATION 

<«> 

- 39.2 

1S8 

8.4 

243 

( 

0, 300) t f 11303 

A83113 HEAD Y ACCELERATION 

<«> 

-4.1 

123 

3.2 

139 

< 

0, 300) t FI 1301 

A83113 HEAR Z ACCELERATION 

(g) 

-31.3 

60 

48.6 

103 

{ 

0, 300) 4 F1130S 

A&3I13 CHEST X ACCELERATION 

(g) 

-38. 6 

88 



( 

0, 300) * F 11306. 

A83113 CHEST Y ACCELERATION 

<g) 

6.S 

92 

- 4.7 

107 

( 

0, 300) « F11307 

A83113 CHEST 2 ACCELERATION 

(g) 

-32.2 

61 

9.9 

112 

( 

0, 300) $ Pi 1308 

A83i 13 PaVlS X ACCELERATION 

(g) 

-29.3 

63 

4S.9 

1S2 

( 

0, 300) t FU309 

A83U3 PELVIS Y ACCaERATION 

<g> 

7.1 

11$ 

-11.7 

IS! 

< 

0, 300) 4 FI 131 0 

A83113 PELVIS 1 ACCELERATION 

IQ) 

-38.1 

ss 

19.0 

1S2 

( 

0, 300) 1 f 11311 

A83113 SIMULATED FLOOR X ACCEL. 

(g) 

-21.7 

73 

S.4 

131 

( 

0, 300) 4 f 11312 

AU3U3 SIMULATED FLOOR Y ACCEL. 

<9) 

2.S 

S8 

-2.9 

1SS 

( 

0, 300) t F 11313 

A83U3 SIMULATED FLOOR 2 ACCEL. 

(g) 

-18.9 

9$ 

9.9 

10S 

( 

0, 300) 4 Fl 1314 

A83113 FOOT REST FORCE X 

(lbs) 

708.4 

67 

-33S.4 

1S4 

( 

0, 300) « F1131S 

AB3U3 FOOT REST FORCE Y 

(lbs) 

-164.9 

7$ 

146.4 

1S1 

( 

0, 300) 4 Fl 1316 

A83U3 FOOT REST FORCE Z 

(lbs) 

2647.1 

68 



( 

0, 300) 1 F 1131V 

A83ll3 LEFT SHOULDER FORCE 

(lbs) 

847.1 

102 



( 

0, 300) 4 F 11318 

Aii3l 13 RIGHT SHOULDER FORCE 

(lbs) 

691.3 

87 



( 

0, 300) 4 F 1131V 

A83113 SEAT BACK 2 ACCELERATION 

(g) 

-30.6 

96 

14.2 

134 

( 

0, 300) 4 F11320 

Aim 13 SEAT PAN X ACCELERATION 

<g) 

-3S.4 

30 

24.2 

133 

< 

0, 300) 4 f 11321 

A83113 SEAT PAN Y ACCELERATION 

(g) 

8.9 

132 

-10.1 

147 


0, 300) 4 Fl 1322 

A83U3 SEAT PAN 1 ACCELERATION 

(g) 

-27.3 

96 

11.9 

134 

( 

0, 300) 4 Fl 1323 

A83113 PaviC FORCE X 

(lbs) 

-697.8 

1S3 



( 

0, 300) 4 F1132S 

A83113 PELVIC FORCE Y 

(lbs) 

67.3 

83 

-48, S 

189 

( 

0, 300) 4 F11326 

A83113 PELVIC FORCE 2 

(lbs) 

1991.6 

63 



( 

0, 300) 4 Fl 132? 

A83113 PELVIC MOMENT X 

(in-lbs) 

320.9 

78 

-2S7.0 

182 

( 

0, 300) 4 Fi 1328 

A83113 PELVIC HOHEN'I Y 

(in-lbs) 

-S71.7 

87 

1869.7 

1S4 

( 

0, 300) 4 F1132V 

A83U3 PELVIC HONENT l 

(in-lbs) 

-9S.1 

70 

98,4 

1S7 

( 

0, 300) 4 F 11330 

A83U3 LEFT LAP FORCE 

(lbs) 

147.. 2 

88 

-32.6 

117 

( 

0, 300) 4 f 11331 

A83U3 RIGHT LAP FORCE 

(ibs) 

86.2 

99 

-18.6 

148 

( 

0, 300) 4 FU332 

A03113 LEFT REFLECTIVE STRAP FORCE 

(lbs) 

782. S 

93 



( 

0, 300) 4 fi 1333 

A83113 RIGHT REFLECTIVE STRAP FORCE 

(lbs) 

420.1 

108 



( 

0, 300) 4 F 11334 

A83113 LEFT SEAT PAN FORCE 

(lbs) 

921.7 

6S 



( 

0, 300) 1 F1133S 

ABilll RIGHT SEAT PAN FORCE 

(Ibs) 

13S4.6 

66 



( 

0, 300) 4 f 11336 

AUiili CENTER SEAT PAN FORCE 

(lbs) 

1S99.9 

$7 



< 

0, 300) 4 F i 1 337 

Adil 13 HEAD RESULTANT 

(g) 

SI. 8 

102 



( 

0, 300) 4 V11301 

At: 3 1 1 3 CHEST RESULTANT 

<9> 

39.2 

88 



( 

0, 300) 4 VI 1302 

..dill 3 PELVIS RESULTANT 

(g) 

49.7 

1S2 



( 

0, 300) 4 VI 1303 

A 33113 SlrtULAltD FLOOR RESULTANT 

(g) 

27. S 

9S 



( 

0, 300) 4 Vl 130+ 

.'oil 13 FOOT REST FORCE RESULTANT 

(lbs) 

2738.9 

68 



( 

0, 300) 4 V1130S 

Adil 1 3 SEA r PAN RESULTANT 

(g) 

36.2 

30 



( 

0, 300) 4 VI 1 306 

ASi 1 l3 PELVIC FORCE RESULTANT 

(lbs) 

1991.6 

63 



( 

0, 300) 1 Vi 1307 

AcjiiJ PELVIC filMNT RESULTANT 

(in-lbs) 

1873.6 

1$4 



< 

0, 300) 4 VI 1308 

mc3113 LAP LOOP FORCE' 

(lbs) 

200.6 

89 



( 

fl, 300) 4 Ai 1302 

PELVIS DRI 


35.1 

90 





SEAT BACK OR I 


28.1 

91 





SEAT PAN OR I 


23.4 

90 






231 






















:ation 


CAMI SLED TEST 
A831 13 



















ACCELERATION 







PELVIC FORCE X CIb*> 


CAMI SLED TEST 
A831 13 



8000. _ 
7000. 1 
6000. 1 
5000. 1 
4000. _ 
3000. 1 
2000. 1 
1000 . 1 
0. 1 

- 1000 . 1 
- 2000 . 1 
-3000. 1 
-4000. 1 
-5000. 1 
-6000. 1 
-7000. 1 
-8000. 1 


I 

A 

rH 

\/ 

> 

UJ 

u 

a 

o 

u. 

u 

M 

> 

J 

UJ 

a. 


CAMI SLED TEST 
A83 1 13 



8000. . 
7000. 1 
6000. _ 
5000. 1 
4000. 1 
3000. 1 
2000 . 1 
1000 . 1 
0 . 1 

- 1000 . 1 
- 2000 . 1 
-3000. 1 
— 4000. _ 
-5000. 1 
-6000. 1 
-7000. 1 
—8000. , 


z 


>- 

UJ 

u 

o: 

o 

u. 

u 

M 

> 

J 

UJ 

ft. 
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PELVIC FORCE X CND 








3000 


r\ 

-0 


c 

•ti 

\y 

N 


Z 

UJ 

z 

o 

z 

u 

M 

> 

-J 

UJ 

a. 



0. 50. 100. 


i 

JQ 

*— < 

I 

C 

H 

'w' 

h 

z 

< 

H 

J 

3 

0) 

UJ 

a: 


h 

z 

UJ 

z 

a 

z 

u 

> 

_J 

UJ 

a. 



C AM I SLED TEST 
A831 13 


300. - 
240. _ 
1 B0- - 
120 . - 
60. - 

| 1 0 - - 

-60. . 


“ 120 . - 
“180. _ 
“240. - 
-300.. - 


150. 200. 250. 300. 

TIME MILLISECONDS 


CAMI SLED TEST 
A83 1 13 



450. 


360. L 


270. L 


180. L 


90. L 


0. L 


A 

E 

I 

Z 

\s 


N 


TIME MILLISECONDS 


PELVIC MOMENT RESULTANT CN-m> PELVIC MOMENT 




FOOT REST FORCE X <lb»> FOOT REST FORCE X <lb»> 


CAMI SLED TEST 
A83 1 13 



CAMI SLED TEST 
A83 1 13 



247 


FOOT REST FORCE X <N!> FOOT REST FORCE X <N> 



FOOT REST FORCE Y Clb.> FOOT REST FORCE Y Clb-> 


CAMI SLED TEST 
A83 1 13 



CAMI SLED TEST 
AS31 13 



248 


FOOT REST FORCE Y CND FOOT REST FORCE Y CN5 







LAP LOOP FORCE Clbs) 


2000 , 


CAM I SLED TEST 
A831 13 


/~V 

A 


til 

U 

£ 

O 

U. 

0 . 

< 

J 

h- 

X 

o 


1600. I 


1200. I 


800. L 


400. L 



50. 100. 150. 

TIME 



200. 250. 300. 

MILLISECONDS 


8000. _ 
7000. . 
6000. „ 
5000. . 
4000. _ 
3000. ■_ 
2000. . 
1000 . _ 
0 . _ 


Z 


w 

u 

£ 

a 

Ll 

£ 

< 

j 

H 

X 

o 

M 

£ 


CAMI SLED TEST 
A83113 



8000. „ 
7000. _ 
6000. _ 
5000. , 
4000. _ 
3000. _ 
2000 . _ 
1000 . _ 
0 . .. 
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LAP, LOOP FORCE <ND 















12.0 CAMI TEST NO. A84-81 


SEAT: Energy Absorbing 

PULSE NUMBER: 2 

SEAT ORIENTATION: Pitch - 40° 

Roll - 0° 
Yaw - 0° 


257 


PEAK LOADS 


(UNI VARIABLE 


PEAK1 

T 

PEAK2 

T 


RANGE FILE 

A84081 SLED X ACCELERATION 

( 9 ) 

-25. 7 

97 

7.4 

HI 

( 

0, 301) 0 F 18111 

A84081 HEAD X ACCELERATION 

<g) 

-35.7 

155 

52.0 

266 

( 

0 , 300) 1 F 18103 

A84081 HEAD Y ACCELERATION 

(9> 

9.7 

266 

- 8.1 

285 

( 

0, 300) t FI8104 

A8498I HEAD Z ACCELERATION 

<g) 

-25.0 

58 

46.4 

99 

( 

0, 310) 0 F08105 

A84I81 CHEST X ACCELERATION 

<9> 

-38.9 

92 

50.9 

279 

( 

0, 311) t FI8106 

A84I81 CHEST Y ACCELERATION 

<8> 

6.2 

97 

-7.3 

282 

( 

0 , 310) 1 FI8107 

A84081 CHEST Z ACCELERATION 

<9> 

-23.1 

55 

15.0 

228 

( 

0, 301) * FI8108 

A84081 PELVIS X ACCELERATION 

<9> 

-31.1 

104 

56.6 

149 

( 

0, 300) 1 FI8109 

A84081 PELVIS Y ACCELERATION 

( 9 ) 

5.3 

56 

-13.2 

149 

( 

0, 300) t F08110 

A84881 PELVIS Z ACCELERATION 

< 9 ) 

-27.1 

105 

35.7 

149 

( 

0 , 300) * F 08111 

A84081 PaVIC FORCE Y 

(lbs) 

-75.7 

121 

45.9 

159 

< 

1, 300) 1 FI8U3 

A84081 PELVIC FORCE Z 

(lbs) 

1365.2 

59 

-291.9 

206 

( 

0 , 300) 1 F08114 

A84981 PELVIC MOMENT X 

(in-lbs) 

-574.2 

117 

144.1 

161 

( 

0, 300) » FI8115 

A84081 PELVIC HOHENT Y 

(in-lbs) 

-1097.2 

89 

1915.6 

154 

( 

0, 300) 0 FI8116 

A84 081 PELVIC HOHENT Z 

(in-lbs) 

-84.6 

73 

247.2 

153 

( 

0, 300) O F08117 

A84081 LEFT LAP FORCE 

(lbs) 

•346.0 

101 



( 

0, 300) * FI 8 U 8 

A84081 RIGHT LAP FORCE 

(lbs) 

-2582.0 

287 



( 

1, 300) * F08119 

A 84081 SIMULATED FLOOR X ACCELERATION 

(9) 

-24.6 

84 

8.1 

132 

( 

0, 300) t F 08120 

A84081 SIMULATED FLOOR Y ACCELERATION 

(9) 

2.4 

150 

-3.S 

1S9 

( 

0, 300) t F08121 

A84081 SIMULATED FLOOR Z ACCELERATION 

( 9 ) 

-17.6 

5S 

11.6 

104 

< 

0 , 300) f FI8122 

A84081 FOOT REST FORCE X 

(lbs) 

953.8 

75 

-462.6 

152 

( 

0, 300) t FI8123 

A84081 FOOT REST FORCE Y 

(lbs) 

-196.1 

59 

235.5 

147 

( 

0, 300) t F08124 

A84081 FOOT REST FORCE Z 

(lbs) 

2687.1 

73 

-707.4 

170 

( 

0, 300) 1 FI8125 

A84081 LEFT SHOULDER FORCE 

(lbs) 

706.6 

104 



( 

0 , 300) t F 08126 

A84081 RIGHT SHOULDER FORCE 

(lbs) 

710.7 

105 



( 

0, 300) t F08127 

A84081 SEAT BACK Z ACCELERATION 

(9) 

-27.3 

80 

15.3 

170 

( 

0, 300) * F08128 

A84081 SEAT PAN X ACCELERATION 

(9) 

-29.1 

79 

18.2 

1 S 6 

( 

0, 300) t F08129 

A84081 SEAT PAN Y ACCELERATION 

(9) 

5.1 

82 

-7.6 

IS4 

( 

0, 300) * F08130 

A34081 SEAT PAN Z ACCELERATION 

(9) 

- 20.6 

85 

25.1 

170 

( 

0, 300) * F08131 

A84081 SEAT DEFLECTION 

(inches) 

4.2 

111 



< 

0, 300) 1 F 08132 

A84081 LEFT SEAT PAN FORCE 

(lbs) 

675.0 

105 



( 

0, 300) t FI8133 

A84081 RIGHT SEAT PAN FORCE 

(lbs) 

802.1 

61 



( 

0, 300) t F08134 

A84081 CENTER SEAT PAN FORCE 

(lbs) 

1272.0 

54 



( 

0, 300) 1 F08135 

A84081 HEAD RESULTANT 

(9) 

63.7 

266 



( 

0, 300) t V08101 

A84081 CHEST RESULTANT 

(9) 

52.1 

279 



( 

0, 300) * V08102 

A84081 PELVIS RESULTANT 

(9) 

67.2 

149 



( 

0, 300) 1 V08103 

A84081 PELVIC HOHENT RESULTANT 

(in-lbs) 

1930.4 

IS4 



( 

0, 300) 1 V08104 

A84081 SIMULATED FLOOR RESULTANT 

(9) 

26.8 

95 



( 

0, 300) t V08105 

A84081 FOOT REST FORCE RESULTANT 

(lbs) 

2847.7 

74 



( 

0, 301) t VI81Q6 

A84081 SEAT PAN RESULTANT 

(9) 

34.3 

79 



< 

0, 300) * V08107 

A84081 LAP LOOP FORCE 

(lbs) 

628.2 

101 

-2582,2 

287 

( 

0, 300) 1 A08101 

PELVIS ORI 


24.5 

96 





SEAT BACK DRI 


26.1 

106 





SEAT PAN ORI 


17.0 

107 






258 . 


TIME MILLISECONDS 

CAMI SLED TEST 
A84001 



150. 200. 250. 

TIME MILLISECONDS 








BS 



ACCELERATION 















CAMI SLED TEST 
A04001 



150. 200. 250. 

TIME MILLISECONDS 


CAMI SLED TEST 
A84081 



150. 200. 250. 

TIME MILLISECONDS 











PELVIC FORCE Z Clb®> PELVIC FORCE Y (Lbs) 





PELVIC MOMENT Y Ciri-lb®) 



CAMI SLED TEST 


A84081 

3000. 


2400. _ 


1000. . 


1200. . 



150. 200. 250. 

TIME MILLISECONDS 


CAMI SLED TEST 
A84081 



150. 200. 250 . 

TIME MILLISECONDS 


PELVIC MOMENT 






FOOT REST FORCE Y <lb«) FOOT REST FORCE X Ob.) 


CAMI SLED TEST 

A04001 



3000. 

2400. 

1000 . 

1200 . 

600. 

0 . 

“600. 

- 1200 . 

- 1000 . 

-2400. 

-3000. 

0 


CAMI SLED TEST 
A04001 

12000 . _ 
1 0000. _ 
0000 . ^ 
6000. . 
4000. _ 
2000 . „ 

- 2000 . _ 

— 4000. ^ 

-6000. I 
— 0000 . .. 
- 10000 . 1 
-12000. _ 

50. 100. 150. 200. 250. 300. 

TIME MILLISECONDS 


273 


FOOT REST FORCE Y <N2 FOOT REST FORCE X CN> 



RIGHT LAP FORCE (Iba) 


CAMI SLED TEST 
A84001 


A 

-A 


UJ 

U 

ft: 

a 

a. 

CL 

< 

j 

H 

It 

UJ 

J 



0000 . « 
7000. . 
6000. _ 
5000. _ 
4000. - 
3000. . 
2000 . , 
1000 . . 
0 . - 


CAMI SLED TEST 
A84001 



8000. _ 
7000. . 
6000. _ 
5000. . 
4000. i. 
3000. _ 
2000 . . 
1000 . „ 
0 . - 


275 


RIGHT LAP FORCE <N) LEFT LAP FORCE <N) 




-ft 


W 

U 

a 

a 

u. 

ft: 

uj 

a 

j 

d 

a 

i 

(J) 

f- 

U. 

UJ 

-J 


CAMI SLED TEST 
A840B1 



0000. „ 
7000. _ 
6000. 
5000. , 
4000. „ 
3000. _ 
2000 . - 
1000 . „ 
0 . _ 


Z 

UJ 

u 

£ 

O 

lL 

IX 

UJ 

□ 

J 

D 

0 

1 
if) 


h 

U. 

UJ 

J 




9 

-ft 


UJ 

U 

o: 

o 

il 

o: 

UJ 

□ 

J 

D 

o 

X 

(/) 

l~ 

X 

o 

»~4 

u: 


CAMI SLED TEST 
A 0400 1 



0000 . „ 
7000. . 
6000. _ 
5000. . 
4000. w 
3000. . 
2000 . , 
1000 . _ 
0 . - 


a: 
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I GHT SHOULDER FORCE <N> 


RIGHT SEAT PAN FORCE Clbs) LEFT SEAT RAN FORCE Clb»> 


CAMI SLED TEST 
AB4081 



0000 . _ 
7000. _ 
6000. _ 
5000. _ 
4000. _ 
3000. . 
2000 . . 
1000 . _ 
0 . _ 




CAMI SLED TEST 
A04081 



8000. _ 
7000. _ 
6000. _ 
5000. _ 
4000. _ 
3000. „ 
2000 . _ 
1000 . .. 

0 . - 


278 


RIGHT SEAT PAN FORCE <N> LEFT SEAT PAN FORCE <N) 


CENTER SEAT PAN FORCE Clba) 


CAMI SLED TEST 
AB4081 



Q000. _ 
7000. _ 
6000. _ 
5000. _ 
4000. „ 
3000. . 
2000 . _ 
1000 . _ 
0 . „ 


279 


CENTER SEAT PAN FORCE CN> 



(cm) 







CAM I SLED TEST 
A84001 



150. 200. 250. 


TIME MILLISECONDS 

CAMI SLED TEST 
A84081 



150. 200. 250. 


TIME MILLISECONDS 



13.0 CAMI TEST NO. A84-82 

SEAT: Energy Absorbing 

PULSE NUMBER: 1 

SEAT ORIENTATION: Pitch - 90° 

Roll - 0° 
Yaw - 0° 


282 


PEAK LOADS 


RUN* VARIABLE 


A84082 SLED X ACCELERATION 

( 9 ) 

A84082 HEAD X ACCELERATION 

( 9 ) 

A84082 HEAD Y ACCELERATION 

( 9 ) 

A84I82 HEAD Z ACCELERATION 

( 9 ) 

A84082 CHEST X ACCELERATION 

( 9 ) 

A84082 CHEST Y ACCELERATION 

( 9 ) 

A84082 CHEST Z ACCELERATION 

( 9 ) 

A84082 PELVIS X ACCELERATION 

( 9 ) 

A84082 PELVIS Y ACCELERATION 

( 9 ) 

A84082 PELVIS Z ACCELERATION 

( 9 ) 

A84082 PaVIC FORCE Y 

(lbs) 

A84082 PELVIC FORCE Z 

(lbs) 

A84082 PaVIC HOHEHT X 

(in-lbs) 

A84082 PELVIC HONENT Y 

(in-lbs) 

A84082 PaVIC HONENT Z 

(in-lbs) 

A 84082 LEFT LAP FORCE 

(lbs) 

A84082 RIGHT Ltf FORCE 

(lbs) 

A84082 SIHULATED FLOOR X ACCELERATION 

( 9 ) 

A84082 SIHULATED aOOR Y ACCELERATION 

( 9 ) 

A84082 SIHULATED FLOOR Z ACCELERATION 

( 9 ) 

A84082 FOOT REST FORCE X 

(lbs) 

A84082 FOOT REST FORCE Y 

(lbs) 

A840B2 FOOT REST FORCE Z 

(lbs) 

A84082 LEFT SHOULDER FORCE 

(lbs) 

A84082 RIGHT SHOULDER FORCE 

(lbs) 

A84082 SEAT BACK Z ACCELERATION 

(9) 

A84082 SEAT PAN X ACCELERATION 

(9) 

A84I82 SEAT PAN Y ACCELERATION 

(9) 

A84082 SEAT PAN Z ACCELERATION 

(9) 

A84082 SEAT DEFLECTION 

(inches) 

A84082 LEFT SEAT PAN FORCE 

(lbs) 

A 84082 RIGHT SEAT PAN FORCE 

(lbs) 

A84082 CENTER SEAT PAN FORCE 

(lbs) 

A84082 LEFT REFLECTIVE STRAP FORCE 

(lbs) 

A84082 RIGHT REFLECTIVE STRAP FORCE 

(lbs) 

A84082 HEAD RESULTANT 

(9) 

A84082 CHEST RESULTANT 

(9) 

A84082 PELVIS RESULTANT 

(9) 

A84082 PELVIC NOHENT RESULTANT 

(in-lbs) 

A 84082 SIHULATED FLOOR RESULTANT 

( 9 ) 

A84082 FOOT REST FORCE RESULTANT 

(lbs) 

A84082 SEAT PAN RESULTANT 

( 9 ) 

A84082 LAP LOOP FORCE 

(lbs) 


PELVIS DR I 
SEAT BACK DRI 
SEAT PAN DRI 


PEAK 1 

T 

PEAK 2 

T 


RANGE FILE 

-17.7 

79 



( 

0, 300) 1 F 18201 

-S .8 

124 

14.9 

243 

( 

0, 300) * F08203 

-7.2 

241 

2.4 

262 

( 

0, 300) 4 FI8204 

-23.3 

76 

10.9 

176 

( 

0 , 300) 1 FI8205 

- 2.0 

114 

5.6 

234 

( 

1, 300) * F08206 

-l.S 

75 

1,0 

8 S 

( 

0, 300) * F 08207 

-22.5 

74 

9.4 

173 

( 

0, 300) * F08208 

-9,0 

79 

8,1 

99 

( 

0, 300) > F 08209 

3.9 

79 

-5,3 

88 

( 

0, 300) 1 F08210 

-26.3 

71 

9,1 

172 

( 

0 , 300) I F08211 

-73,1 

113 

18.7 

265 

( 

0, 300) * F08213 

1240.3 

79 

-303,8 

174 

( 

0, 300) « F08214 

-94.6 

106 

140.9 

219 

( 

0, 300) * F0821S 

333.0 

104 

-399,5 

147 

( 

0 , 300) * F08216 

81.9 

-O 

CO 

-52,3 

122 

( 

0, 300) * F08217 

98.7 

172 



< 

0, 300) t F08218 

91.5 

176 



( 

0, 300) * F08219 

-3.7 

64 

2.3 

142 

( 

0 , 300) 1 F 08220 

-.7 

55 

.8 

77 

( 

0, 300) * F08221 

-17.8 

78 



( 

0, 300) * F08222 

-393.5 

58 

526.1 

107 

( 

0, 300) * F08223 

148.9 

67 

-153.4 

80 

( 

0, 300) 1 F08224 

852. S 

88 



( 

0, 300) 1 F0822S 

13S.S 

167 



( 

0, 300) * F08226 

92.3 

164 

-36,8 

285 

( 

0, 300) < F08227 

-19.9 

92 

5,5 

126 

( 

0, 300) * F 08228 

- 6.0 

100 

7.3 

143 

( 

0, 300) 1 F08229 

4.0 

47 

- 2.1 

190 

( 

0, 300) * F 08230 

-21.3 

92 

6,1 

120 

( 

0, 300) » F08231 

3.2 

110 



( 

0, 300) 1 F08232 

96S.0 

76 



( 

0, 300) 1 F08233 

1029.4 

75 



( 

0, 300) 1 F08234 

1229.2 

109 



( 

0 , 300) 1 F0823S 

37.1 

168 

-27,8 

260 

( 

0, 300) I F 08236 

-21.5 

47 

58.1 

167 

( 

0, 300) * FI8237 

23,8 

7S 



( 

0, 300) 1 V08201 

22.5 

74 



( 

0, 300) * V08202 

26,9 

71 



( 

0, 300) * V08203 

401.2 

147 



( 

0, 300) 1 V08204 

17.8 

78 



( 

0, 300) * V08205 

883.7 

87 



< 

0, 301) 1 V08206 

21.4 

92 



( 

0, 300) 1 V08207 

185.2 

175 



( 

0, 300) 0 A08201 

23.7 

113 




16.2 

114 





17.2 

80 
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ACCELERATION <g> SIMULATED FLOOR* RESULTANT 


CAM I SLED TEST 
A84082 


* 24 . 


150. 200. 250. 


TIME MILLISECONDS 

CAMI SLED TEST 
A84082 




ACCELERATION 


CAMI SLED TEST 

A84082 




SEAT PAN RESULTANT 


CAM I SLED TEST 
A840S2 









CAMI SLED TEST 
A04082 



150. 200. 250. 

TIME MILLISECONDS 


CAMI SLED TEST 
A84082 



1 50- 200. 250. 


TIME MILLISECONDS 







CAMI SLED TEST 
A04082 


f 


150. 200. 250. 

TIME MILLISECONDS 


CAMI SLED TEST 
A84082 



150. 200. 250. 

TIME MILLISECONDS 



[RATION 



CAMI SLED TEST 
A04082 



TIME MILLISECONDS 


CAM I SLED TEST 
A84082 



TIME MILLISECONDS 




LVIC FORCE Z (lbs) PELVIC FORCE Y (lb a ) 



PELVIC FORCE Z <N> PELVIC FORCE Y <N> 














RIGHT LAP FORCE Clb»> 


CAMI SLED TEST 
A04082 




0000 . - 
7000. _ 
6000. _ 
5000. _ 
4000. - 
3000. . 
2000 . , 
1000 . . 

0 . - 


CAMI SLED TEST 
A840B2 



TIME MILLISECONDS 


0000. 


7000. 

- 

6000. 

X 

- Z 

vy 

5000. 

UJ 

- U 
£ 
O 

4000. 

. u. 
Q. 

3000. 

- J 

H 

2000. 

I 

- U 

v-» 

a 

1000. 

- 

0. 

- 


300 


LEFT LAP FORCE <N> ' 


LAP LOOP FORCE Cl 


CAM I SLED TEST 
A04O82 


2000 . 


1600. 


1200 . 


000 . 


400. 


0 . 



50. 100. 150. 200. 250. 300. 

TIME MILLISECONDS 


301 


LOOP FORCE, CN> 









CENTER SEAT PAN FORCE Clb.J 


CAMI SLED TEST 
A84002 



8000. . 
7000. . 
6000. . 
5000. _ 
4000. _ 
3000. . 
2000 . . 
1000 . _ 
0 . , 


305 


CENTER SEAT PAN FORCE CN> 






DRI (PELVIS Z> OR I (SEAT BACK Z? 


50 . 

40. 

30. 

20 . 

10 . 

0 . 

- 10 . 

- 20 . 

-30. 

-40. 

-50. 

50. 

40. 

30. 

20 . 

10 . 

0 . 

- 10 . 

- 20 . 

-30. 

-40. 

- 50 . 


CAMI SLED TEST 
A04002 



100. 150. 200. 250. 300. 



50. 100. 150. 200. 250. 300. 

TIME MILLISECONDS 


307 


14.0 CAMI TEST NO. A84-83 

SEAT: Energy Absorbing 

PULSE NUMBER: 4 

SEAT ORIENTATION: Pitch - 70° 

Roll - 0° 
Yaw - 30° 


PEAK 


LOADS 


(UNO VARIABLE 


A 84(83 SLED X ACCELERATION (q) 

A84I83 HEAD X ACCELERATION (g) 

A84083 HEAD Y ACCELERATION <g) 

A84083 HEAD Z ACCELERATION <g) 

A84083 CHEST X ACCELERATION (g) 

A84083 CHEST Y ACCELERATION (g) 

A84083 CHEST Z ACCELERATION (g) 

A84083 PELVIS X ACCELERATION <g) 

A84083 PavIS Y ACCELERATION (g) 

A84883 PELVIS Z ACCELERATION (g) 

A84883 PELVIC FORCE Y (lbs) 

A84883 PELVIC FORCE Z (lbs) 

A84883 PaVIC MOMENT X (in-lbs) 

A84883 PELVIC MOMENT Y (in-lbs) 

A84083 PaVIC MOMENT Z (in-lbs) 

A84083 LEFT LAP FORCE (lbs) 
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